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Abstract 
 
South Korea is a nation that has experienced extraordinary economic growth over the last 
several decades. To investigate whether this growth has come at a cost to the genuine 
progress of the nation’s citizens, this thesis examines South Korea’s annual Gross Domestic 
Product (GDP) per capita from 1970 to 2005 and compares it with a Genuine Progress 
Indicator (GPI) constructed for the same time period. An analysis is then conducted to 
determine if the drivers of economic growth in South Korea also drive the GPI. The GPI 
constructed for South Korea uses consumption expenditure as a base, adjusted for income 
distribution, and incorporates various other components according to their impact on genuine 
progress. Variables that are considered to exhibit a positive impact on the genuine progress of 
a nation are welfare from publicly-provided service capital and benefits derived from non-
paid household labour. Variables such as foreign debt, the cost of crime, and air pollution are 
deemed to have a detrimental impact on genuine progress. Moreover, the estimation of an 
empirical model developed by the study finds that the variables that drive growth in GDP per 
capita in South Korea are different to the variables that drive growth in GPI per capita. While 
physical capital, research and development, exports, and inflation are all important in 
determining South Korea’s GDP per capita, once social and environmental aspects of 
economic growth are taken into account, only physical capital is found to have a significant 
positive effect on genuine progress. The difference in the drivers of GDP per capita and GPI 
per capita suggest that policy makers should not rely solely on GDP per capita as an 
indication of the well-being of a nation. Rather, policy makers should seek additional social 
and environmental data that will provide a more comprehensive perspective of the status of a 
nation. 
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Determinants of Economic Growth and Genuine Progress 
in South Korea 
 
 
“We will find neither national purpose nor personal satisfaction in a mere continuation of 
economic progress, in an endless amassing of worldly goods. We cannot measure national 
spirit by the Dow Jones Average, nor national achievement by the Gross National 
Product…It does not allow for the health of our families, the quality of their education, or the 
joy of their play…It measures everything… except that which makes life worthwhile.” 
 
- Senator Robert F. Kennedy, Presidential campaign speech at the University of Kansas, 
March 18, 1968. 
 
1 Introduction 
 
The statement above was one of the earliest criticisms of Gross National Product (GNP), the 
conventional measure of progress, and how it is not a suitable measure of well-being or 
human progress. More recently, several days before the September 2009 Group of 20 (G20) 
summit in Pittsburgh, President of the French Republic, Nicolas Sarkozy stated, “For years 
statistics have registered an increasingly strong economic growth as a victory over shortage, 
until it emerged that this growth was destroying more than it was creating. The [2008 global 
financial] crisis doesn't only make us free to imagine other models, another future, another 
world. It obliges us to do so” (SMH 2009). This followed the release of a report led by Nobel 
Economics prize winner Joseph Stiglitz called ‘Report of the Commission on the 
Measurement of Economic Performance and Social Progress’ (Commission on the 
Measurement of Economic Performance and Social Progress 2009). This report was aimed at 
identifying the limitations of Gross Domestic Product (GDP) as an indicator of economic 
performance and social progress.1 One of the main messages from the report is that the 
conventional measurement system of economic activity needs to be adapted to better reflect 
the structural changes of modern economies. Furthermore, this system needs to shift away 
from measuring economic production and focus on measuring people’s well-being instead. 
                                                 
1
 Gross National Product (GNP) is calculated as Gross Domestic Product (GDP) plus net factor income from 
abroad.  
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The report is just one example illustrating the increasing interest in going beyond relying on 
GDP as a measure of progress, and exploring alternatives. 
 
GDP is a measure of a country’s income. It is assumed that the greater the GDP of a country, 
the greater the citizens’ standard of living and welfare. Abramovitz et al. (1973, p. 12) 
attributes this to a general “belief that growth in the capacity to produce goods was not only a 
condition for decent existence but also a great panacea for countless social and economic 
ills.” However, in studying the United States, it was recognised in that paper that material 
progress was unsuccessful in achieving a rise in social welfare. This leads to evidence 
suggesting that conventional measures of progress such as GDP are not sufficient to measure 
the full impact of a growing economy on sustainable well-being. In this case, sustainable 
well-being refers to the extent to which rises in economic activity affect the ability of a 
nation’s well-being to rise steadily, with minimal impact on the natural and social 
environment. A predominant limitation of the GDP is centralised around the fact that it only 
incorporates the quantitative aspect of production and consumption, without taking into 
account the qualitative element. A simple example could be portrayed in an oil spill in the 
ocean. To clean up the spill, workers would have to be employed, thereby adding to the 
national gross domestic output, but the damage to the ocean and its inhabitants are not taken 
into account. This leads to GDP becoming a flawed indicator of progress, which can lead to 
an inaccurate representation of the economy and result in poor policy decisions (Eckersley 
1998). 
 
At alternative measure that attempts to capture sustainable economic and welfare growth of a 
nation is the Genuine Progress Indicator (GPI). The GPI takes into consideration social and 
environmental factors that are not captured in the measurement of GDP, allowing a more 
thorough measurement of social well-being and progress. This paper examines South Korea’s 
annual GDP from 1970 to 2005 and compares it with a GPI constructed in this study using a 
time series analysis. The determinants of GDP are analysed to see if the same variables drive 
the GPI. South Korea was chosen for the study as it is an economy that has experienced rapid 
economic growth over the latter part of the twentieth century. There have been many studies 
that have analysed South Korea’s economic growth, but to the best of the author’s 
knowledge, none have constructed a GPI for the country. Data availability and interest in the 
development of South Korea’s economy in recent decades underpins the rationale for the 
research documented in this thesis. 
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The following research question is addressed in this study: 
 
• Are the determinants of economic growth and genuine progress in South Korea the same? 
 
In order to answer this question, a GPI must first be constructed for South Korea. This thesis 
finds that the variables that drive GDP growth in South Korea2 are different to the variables 
that drive growth in the GPI. This suggests that while physical capital, research and 
development, exports, and inflation are all important in determining South Korea’s GDP, 
once social and environmental aspects of economic growth are taken into account, only 
physical capital is found to have a significant positive effect on genuine economic progress. 
 
The remainder of this thesis is structured as follows: 
 
Section 2 provides general information about South Korea, including an overview of its 
geographic location, demographics, government, military and economy. 
 
Section 3 discusses development measures by first reviewing the definition of GDP and its 
shortfalls as a measure of genuine economic progress. The section proceeds by examining the 
use of the GPI as a measure of genuine economic progress, its limitations, as well as a 
discussion of studies that investigate other measures of development and progress. 
 
Section 4 presents an overview of common theories of economic growth, a review of the 
literature on general sources of economic growth, a discussion of economic growth within the 
Asian region, as well as the determinants of South Korea’s rapid economic growth over the 
last several decades. It then explores the social and economic costs of South Korea’s 
economic growth, and the evidence from GPI studies that have been conducted. 
 
Section 5 provides an explanation of the calculation of the GPI, while Section 6 details the 
sources and types of data used in the analysis as well as the methodology adopted. Section 7 
reports the results of the study and their implications. Finally, section 8 provides some 
concluding remarks. 
                                                 
2
 Note that when South or North Korea are referred to, this will be specifically stated. When Korea is used in 
this thesis, it refers to both North and South Korea as a combined country. 
 6
2 South Korea: An Overview 
 
The nation of Korea is believed to have originated in the first century A.D. from three ancient 
kingdoms – Koguryo, Paekche, and Shilla. These three kingdoms later unified (KBS World 
2007), at which time Korea formed a single independent country for several centuries. Over 
the last century, Korea has changed significantly. In the beginning of the twentieth century, 
Korea became a protectorate of imperial Japan, following the Russo-Japanese war. After 
Japan surrendered to the United States, Korea was finally able to regain its independence in 
1945. Following World War II, the nation of Korea was divided into the Republic of Korea in 
the southern half of the Korean peninsula (South Korea), and the Democratic People’s 
Republic of Korea in the north (North Korea). During the Korean War which began in 1950 
after North Korean militants invaded the south, the Communist-style government in North 
Korea was supported by China and the Soviet Union, while South Korea was assisted by the 
United States and the United Nations forces. It is estimated that at least 2.5 million people 
died during the Korean War. This comprised approximately two million Koreans but also 
included Chinese, Americans, Turks, Britons, Australians and other nationals in the United 
Nations forces (Encyclopaedia Britannica 2010).  
 
An armistice in 1953 ended the war, dividing the peninsula along a demilitarised zone at 
approximately the 38th parallel, and ultimately restoring the original boundaries between 
North and South Korea (CIA 2010a). However, as a peace treaty was never signed, North 
Korea and South Korea are technically, still at war. More recently, reminders of the tension 
between the two nations have been brought to the attention of the world. In March 2010, the 
sinking of the South Korean naval ship Cheonan, which killed 46 sailors (Bloomberg 2010), 
was immediately met with accusations from South Korea that North Korea was responsible. 
Despite persistent denial from North Korea that they were involved, a report released in 
September 2010 by Seoul confirmed their suspicions (CNN 2010). Further hostility arose in 
November 2010 when North Korea fired artillery shells at a South Korean island, which 
resulted in two deaths. South Korea retaliated but there were no casualties (Bloomberg 2010).   
Due to events such as those aforementioned, it is for this reason that to this day, troops still 
exist at the demilitarised zone near the original demarcation line. Roughly dividing the 
Korean Peninsula in half, the Korean demilitarised zone is the most heavily militarised border 
in the world, measuring 250 kilometres long and around 4 kilometres wide. In keeping with 
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the terms of the armistice, there are no large troop placements in the area, heavy weapons 
such as tanks, or artillery pieces (NASA Earth Observatory 2008).  
 
In 2000, South Korean President Kim Dae-jung instigated a North-South Korean summit in 
the capital of North Korea, Pyongyang, as part of his ‘Sunshine Policy’. The objective of the 
Sunshine Policy was to promote a peaceful coexistence between North and South Korea 
through reconciliation, cooperation, and mutual exchange (Federation of American Scientists 
2010). President Kim Dae-jung was later awarded the Nobel Peace Prize “for his work for 
democracy and human rights in South Korea and in East Asia in general, and for peace and 
reconciliation with North Korea in particular” (Nobel Prize 2010). 
 
2.1 Geography  
 
Located in Eastern Asia bordering the Sea of Japan and the Yellow Sea, South Korea 
occupies the southern portion of the Korean peninsula. Due to climatic differences between 
North and South Korea, vegetation can differ quite significantly, with South Korea generally 
warmer than North Korea. Due to its geographic location lying adjacent to China, Chinese 
culture entered Japan through Korea, creating a blend of Buddhism and Confucianism among 
the three countries. Mostly made up of mountainous terrain, South Korea can be divided up 
into four regions: the eastern region of high mountain regions and narrow coastal plains; the 
western region of broad coastal plains, river basins, and rolling hills; a south-western region 
of mountains and valleys; and a south-eastern region dominated by the broad basin of the 
Nakdong River (Asian Info Organisation 2000). Due to its mountainous terrain, most of 
South Korea is not arable. Only about 17 per cent of South Korea is made up of arable land, 
and their main natural resources include coal, tungsten, graphite, molybdenum, lead as well 
as hydropower potential (CIA 2010a). There are approximately 3,000 islands that belong to 
South Korea, and most are located around the Yellow Sea, with several in the East Sea (Asian 
Info Organisation 2000). 
 
Most of Korea is covered in forests, accounting for 65 per cent of the nation’s total area. 
However, due to a shortage of mature timber, Korea is not yet self-sufficient in wood. A 
contributing factor to the lack of timber may be due to forest degradation during the earlier 
part of the twentieth century from logging under Japanese occupation, high demand for fuel 
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wood, as well as damage from the Korean War. To ensure the improvement of South Korea’s 
timber-yielding forests, the government implemented policies to address the issue, including 
restrictions for forest product companies and individuals. The policies appear to have been 
effective because the total standing volume of forests increased by 70 per cent over the 
course of a decade from 1995 to 2005 (Timber Hunt 2005). 
 
South Korea has four seasons per year and due to its location within the East Asian 
monsoonal region, it can be prone to monsoons. Winters in South Korea are normally long in 
duration, dry and cold – averaging between -5 degrees Celsius and -2.5 degrees Celsius in 
January. In summer, South Korea's temperature is usually around 22.5 to 25 degrees Celsius; 
however summers in South Korea are relatively short in duration and humid. Rainfall in 
South Korea is normally sufficient for its agricultural needs, with rainfall normally over 75 
centimetres in any given year. It is not uncommon for this amount to exceed 100 centimetres 
within a year (U.S. Library of Congress 2010).  
 
Although not as vulnerable to typhoons as countries such as Japan, Taiwan, China and the 
Philippines, South Korea normally experiences between one and three typhoons each year. 
These usually occur during late summer in August and involve torrential rains. Flooding in 
September 1984 was particularly damaging as it caused 190 deaths and left 200,000 people 
homeless. The natural disaster was so severe that the North Korean government offered to 
assist, providing humanitarian aid in the form of rice, medicine, clothes, and building 
materials, which were accepted by South Korea and distributed to the flood victims (U.S. 
Library of Congress 2010). 
 
The South Korean flag consists of white, blue, red and black colours. With a white 
background, it features a red (top) and blue (bottom) yin-yang symbol in the centre of the 
flag. Surrounding the yin-yang symbol, there are four different black trigrams from the 
ancient I Ching (known as the ‘Book of Changes’), located in each corner of the flag. White 
is regarded a traditional Korean colour and symbolises peace and purity, blue represents the 
negative cosmic forces of the yin, red represents the positive forces of the yang, and the four 
trigrams are symbolic of the four universal elements, which combined, equate to the concept 
of movement and harmony (CIA 2010a). 
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2.2 Demographics 
 
South Korea is populated by close to 50 million people, of which approximately 10 million 
occupy its capital city, Seoul. It is an ethnically homogenous society, with more than 99 per 
cent of the population of Korean ethnicity (CIA 2010a).  
 
The average life expectancy for South Koreans is 78 years, ranking it 41st highest in life 
expectancy in the world. This is four years less than other countries in the region such as 
Japan, Singapore and Hong Kong. South Korea’s birth rate in 2010 is estimated to be one of 
the lowest in the world at 8.93 births per 1,000 people, ranking it 212 out of 223 countries. 
Despite this low rate, it is still higher than other regions in the Asia Pacific including 
Singapore, Japan and Hong Kong (CIA 2010a).  
 
Christianity is the most prevalent religion in South Korea, accounting for 26.3 per cent of 
civilians, followed by Buddhism (23.2 per cent). According to the CIA (2010a), 98 per cent 
of South Koreans are literate with 4.6 per cent of GDP expended on education. South Korea’s 
literacy rates and expenditure on education are reflected in other data that suggest an 
increasing trend towards more educated individuals. Data by Barro and Lee (2000) indicate 
that in 1960, the average years of schooling for South Koreans was only 4.3 years, while in 
2000, this figure rose to 10.8 years. This has led to a significant increase in the percentage of 
individuals who have completed tertiary education. From just 1.4 per cent of the population 
aged 15 and over that had completed post-secondary school in 1960, the figure in 2000 stood 
at 12.1 per cent. South Korea’s proportion in 2000 surpassed Japan’s percentage of 
tertiary-educated individuals at 11.7 per cent.  
 
2.3 Government 
 
After the Korean War in the 1950s, South Korea proceeded to be ruled by military autocrats 
for four decades. The nation’s leaders used an anti-communism stance to rule autocratically, 
suppressing political freedom. In 1960, civil unrest emerged due to a fraudulent presidential 
election, which led to the stepping down of President Rhee Syngman. Despite a new 
constitution being passed several months later, there was still limited political freedom, which 
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led to political demonstrations and a military coup in 1961. For the next three decades, 
protests continued in a bid to increase political freedom within the nation. Under the rule of 
President Park Chung-hee in the late 1970s, the nation underwent a dramatic economic 
transformation, resulting in rapid economic growth in the 1980s. The strong economic growth 
of the 1980s increased pressure for political liberalisation, so when President Roh Tae-woo 
was elected in 1987, he allowed more political freedom and also launched an anti-corruption 
campaign against his predecessor, Chun Doo-hwan. Further forms of democratisation 
appeared before South Korea’s first civilian-elected President came into power in 1993 (BBC 
1998).  
 
Hugely popular leading up to his election as he struggled against militant rule, Kim 
Young-sam was in his fourth year as President when his popularity plummeted as he tried to 
reform labour laws and the financial markets. His failure to seek support for these proposals 
ultimately contributed to the financial market crisis observed in late 1997 (Garran 1998). In 
1998, Kim Dae-jung assumed the presidency, followed by Roh Moo-hyun in 2003, and Lee 
Myung-bak in 2008. President Lee Myung-bak’s five-year term is due to cease in 2013. 
 
World Bank data (2008) do not indicate that South Korea’s GDP growth improved once the 
government transitioned from military to civilian rule. Between 1961 and prior to South 
Korea’s first civilian-elected President in 1993, the nation’s average annual GDP growth rate 
was 8.1 per cent (growing by an average 10,613 billion won per annum). However, from 
1993 to 2007, this average dropped to 5.3 per cent (increasing by an average of 28,467 billion 
won per annum), partly brought down by negative GDP growth of 6.9 per cent in 1998. 
 
South Korea’s government is made up of the executive, judicial, and legislative branches. 
National matters are predominantly dealt through the executive and legislative branches, 
while both national and local matters are dealt through the judicial branch. The structure of 
the South Korean government is determined by the Constitution of the Republic of Korea. 
Despite several revisions since its first promulgation in 1948 at independence, many 
overarching characteristics have been retained, comprised of a presidential system with an 
independent chief executive almost always in place (South Korea Government 2010). 
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2.4 Military 
 
In 2009, 2.9 per cent of South Korea’s GDP was comprised of military expenditure (World 
Bank 2010a). As South Korea is still technically at war with North Korea, there currently 
exists conscription among middle school educated men aged between 20 and 30 years of age 
within the nation. Mandatory military service in South Korea is for approximately two years, 
depending on which part of the military the individual is assigned to. The army and marines 
require less than 22 months; the Navy 24 months; and the Air Force about 25 months, 
although the length of service for the Air Force is scheduled to be reduced to 18 months from 
year 2016. Although there is no conscription for women, they have maintained a presence in 
the military since 1950, and comprise approximately 2.3 per cent of all officers. Women in 
the military are excluded from artillery, armour, anti-air (naval air defence), and chaplaincy 
corps (CIA 2010b). 
 
2.5 Economy 
 
After the Korean War, South Korea was able to focus on expanding its economy to create a 
nation today that contrasts starkly to how it was just 60 years ago. The economy of South 
Korea today is virtually unrecognisable from that of the beginning of the twentieth century. 
In the early 1900s, Korea was regarded as one of the poorest countries in the world (Rodrik 
1994), with GDP comparable to the poor countries of Africa and Asia only four decades ago 
(CIA 2010a). However, in 1963, in the aftermath of the civil Korean war of the 1950s, South 
Korea adopted an industrial development programme which led it to develop into the 
technological industrialised economy it is today.  
 
Labelled as an ‘Asian Tiger’ (Davis & Gonzalez 2003), South Korea has long been perceived 
as a dynamic and prospering economy in East Asia (Chu & Hill 2006). Since 1960, South 
Korea, along with the other top-performing countries in the region (Japan, Hong Kong, 
Singapore, Taiwan, Indonesia, Malaysia and Thailand), recorded growth more than twice as 
high as the rest of East Asia, triple the growth in Latin America and South Asia, and five 
times as much as sub-Saharan Africa (Garran 1998). 
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Over the 36 years from 1963 to 1996, South Korea experienced amazing economic growth 
averaging 8.7 per cent per year (Kwon 2005) and in 1996, South Korea became a member of 
the Organisation of Economic Co-operation and Development (OECD) (OECD 2010). With 
this growth came an increased level of income and consumption for the South Korean people 
(Lee 2003), as well as a rise in income equality (Sato & Fukushige 2008). In current prices, 
annual per capita income increased from $US87 to $US5,199, GDP increased from 
$2.3 billion to $US220.7 billion, the ratio of savings to gross national disposable income 
(GNDI) increased from 11 per cent to 37.6 per cent, the ratio of investment to GNDI 
increased from 11.8 per cent to 33.8 per cent, and the unemployment rate fell from 9.8 per 
cent to 2.6 per cent (Harvie & Lee 2003). 
 
With South Korea’s economic growth, further positive social outcomes emerged. The 
Australian Department of Foreign Affairs and Trade (1999) noted South Korea’s rapid social 
development prior to the Asian Financial Crisis in 1997. Between 1965 and 1997, life 
expectancy rose from 47 to 72 years, with a dramatic fall in infant mortality. With a 98 per 
cent adult literacy rate and vast improvement in South Korea’s health care system, these 
social indicators have positive outcomes for a country that was once perceived as one of the 
most under-developed countries in the world. Yang (2003) observes that with increased 
income, there has been evidence of greater quality in family life. There is also evidence that 
the amount of health care provision in South Korea has improved (Kwon 2003).  
 
At first, South Korea’s chaebols helped spur this economic growth. South Korean chaebols 
are the nation’s large business conglomerates and are usually family-controlled and managed. 
Characteristics of chaebols include close links to government, centralised planning and 
coordination, an orientation towards entrepreneurial activity, as well as strong school ties in 
hiring policies (Department of Foreign Affairs and Trade 1996). Examples of chaebols 
include Samsung, Hyundai, and LG. From the 1960s, the South Korean government heavily 
supported chaebol business activity by coordinating decision-making about major industrial 
projects, directly allocating subsided credit and tax exemptions to particular large firms, and 
bailing out businesses that failed (Yoo & Young 1997).  
 
With the availability of subsided credit and protected market positions, the number and size 
of chaebols grew rapidly. Within the space of a decade, the subsidiaries of the 30 largest 
chaebols increased almost four times from 126 in 1970 to 429 in 1979. Armed with economic 
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and political power, chaebols started to pursue newly emerging industries by aggressively 
developing new products and markets and began investing in large, risky projects. With solid 
government support, this risk-taking attitude paid off as chaebol business activity thrived in 
the 1980s and 1990s. However, the dominance of these conglomerates suppressed fair 
competition, virtually squeezing out smaller firms, and in the mid 1980s, the government 
implemented policies aimed at reducing the overwhelming market power of the chaebols. 
However, this had little effect as their significant economic and political influence allowed 
them to avoid most attempts at reform (Department of Foreign Affairs and Trade 1999). 
 
South Korea’s history of economic growth has not been without its mishaps. It was not until 
the Asian financial crisis during 1997 and 1998 that weaknesses in South Korea’s financial 
system were exposed. Although the immediate trigger for the crisis was due to contagion 
within the South East Asian area, South Korea’s high debt-to-equity ratios and excessive 
short-term foreign borrowing (CIA 2010a) ultimately led it to become one of the biggest 
victims of the crisis. This was reflected in the nation’s GDP which grew by only 4.7 per cent 
in 1997 – the lowest annual growth rate in 25 years. However, it was not until the following 
year that the full-scale impact of the crisis was observed, with GDP plummeting by 6.9 per 
cent in 1998 (World Bank 2008).  
 
After the crisis, South Korea adopted several economic reforms which were proposed in a 
Letter of Intent from the South Korean Government to the International Monetary Fund in a 
bid to secure funding of $US58 billion. These economic reforms included intentions to 
control the external current account and address inflationary pressures by adopting tighter 
monetary policy and limit downward pressure on the local currency, the won. There were 
also proposals to restructure and recapitalise the financial sector to ensure more transparency 
and better regulation, and plans to remove political corruption in business decisions. There 
were also proposed efforts to improve corporate governance, further liberalise capital account 
and trade transactions, and improve the transparency and timely reporting of economic data 
(International Monetary Fund 1997). This led to the recovery of the South Korean economy 
in 1999, with GDP growth averaging around 5 per cent for the first half of the 2000s.  
 
However, the onset of the global economic downturn in late 2008 led South Korea’s GDP 
growth to slow to 2.2 per cent with very small growth of 0.2 per cent reported in 2009. In the 
third quarter of 2009, the economy again began to recover, largely due to a thriving export 
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market, coupled with expansionary monetary and fiscal policies (CIA 2010a). Although 
South Korea has demonstrated that it is not immune to international financial crises, it has 
changed remarkably in the latter part of the twentieth century to become the world’s fifteenth 
largest economy (International Monetary Fund 2009). According to the CIA however, the 
South Korean economy faces a number of long-term challenges including a rapidly aging 
population, an inflexible labour market, and its over-reliance on manufacturing exports as the 
driver of economic growth.  
 
Although in the past, South Korea’s current account balance has been negative at times, the 
magnitude of the nation’s current account deficit has been relatively small compared to other 
countries. In recent years, apart from the Asian financial crisis and the global financial crisis, 
South Korea has been consistently reporting positive current account balances. In 2009, 
South Korea’s current account balance was $US42.7 billion, which was 5.1 per cent of its 
GDP. Despite lower current account balance projections for the next several years, the IMF 
still expects South Korea’s current account balance to be in the positive region of around 
2.5 per cent of GDP (International Monetary Fund 2010). 
 
Considering South Korea’s rapid and significant economic growth during the past few 
decades, this study investigates how its GDP growth compares to a measure of genuine 
progress - in particular, if genuine progress is increasing at the same pace, and if it is 
increasing at all. In other words, this raises questions about economic growth and how it 
relates to the quality of life and sustainability of development.  
 
Recently, South Korea took steps to preserve its natural environment. In commemoration of 
South Korea’s 60th anniversary as the Republic of Korea in 2008, President Lee Myung-bak 
proclaimed ‘Low Carbon, Green Growth’ as the national vision for the next 60 years. ‘Green 
Growth’ is a concept that was initially promoted by the United Nations Economic and Social 
Commission for Asia and the Pacific (UN ESCAP), aimed at Asian countries which were 
experiencing rapid economic development. It is a concept that discourages economic growth 
that comes at the cost of a depleted natural environment. It also encourages investment in 
environmental protection, which will in turn, foster economic growth. This initiative seems to 
have attracted an increased interest in environmentally friendly equipment, with the Industrial 
Bank of Korea indicating that investment in green technologies by the top 350 companies in 
South Korea rose by 34 per cent from 2008 to 2009. A significant portion of these finances 
 15
were spent on long-term investment plans such as renewable energy development (Woo 
2010).  
 
According to Kang (2010), more than 90 per cent of South Korea’s population live in cities, 
emitting large amounts of greenhouse gases. It was reported that in 2007, the residential and 
commercial sectors were the second largest contributors of greenhouse gases, representing 
25.6 per cent of total greenhouse gas emissions, behind only the industrial sector, which 
accounted for 52.6 per cent. In an effort to reduce greenhouse gas emissions from buildings, 
the South Korean Government has developed a set of regulations and incentives to encourage 
more energy efficient residential and commercial buildings. Released in November 2009 and 
entitled ‘Measures to Develop Green Cities and Buildings’, this plan features aims to 
gradually reduce annual energy consumption by type of building. In order to achieve the 
objectives of the plan, a number of regulations were developed. These include strengthening 
design standards for green home builders; reinforcing the criteria for energy use; supplying 
one million green homes; as well as promoting environmentally-friendly certification and 
expanding the use of renewable energy in public buildings. Incentives to build ‘greener’ 
buildings include voluntary ‘environmentally-friendly building’ certifications and ‘energy-
efficient’ certifications, whereby if buildings are scored ‘excellent’ or ‘very good’, 
exemptions from acquisition and registration taxes can be granted. 
 
However, a report by Oh (2010) contends that although South Korea ranks at a high level in 
terms of productivity among OECD countries, it ranks at one the lowest levels in terms of 
green productivity. Green productivity takes into account the impact of non-economic by-
products such as greenhouse gases on the economy. When assessing green productivity, it is 
assumed that labour, capital, and energy inputs result in a rise in GDP, but non-economic by-
products such as carbon and sulphur oxide emissions impact negatively on GDP. When 
comparing green productivity, South Korea is a decade behind Japan, with South Korea’s 
adoption of green technology slow compared to other OECD countries. Oh suggests that in 
order to improve green productivity, South Korean businesses should adopt the ‘3Rs’ concept 
– ‘reduce’ the amount of materials used in manufacturing products, as well as reducing the 
weight and size of products through an innovative design; ‘replace’ conventional raw 
materials and low-efficient energy systems with green materials and high-efficient energy 
systems; and ‘recycle’ by adopting eco-friendly designs that make recycling and reusing 
products easy. A more rapid trend in the use of green technology will allow a higher rating in 
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what is known as the Green Productivity Index, which is defined as “the ratio of productivity 
of a system to its environmental impact” (Hur et al. 2004, p. 673). 
 
It is worthwhile considering the status of South Korea’s economy from a GDP perspective. If 
South Korea was categorised as a developing country, then conventional economic growth in 
the form of material progress may very well be constituted as welfare growth. This is because 
if South Korea were a country lacking in infrastructure, access to basic utilities, with low 
income per capita, then an expansion in economic activity would increase the demand for 
labour, thereby increasing income and wealth with flow-on effects in being able to afford a 
higher standard of living. South Korea’s GDP growth has accelerated over the last several 
decades, with it currently being classified as an emerging market (MSCI Barra 2010).  
 
Currently, MSCI Barra is undertaking a review to potentially reclassify South Korea as a 
developed market (Todd 2009). In order to be classified as a developed market, South 
Korea’s gross national income (GNI) per capita must be 25 per cent above the World Bank 
high income threshold (US$11,456 in 2007) for three consecutive years; as well as meet 
market size, liquidity, and market accessibility requirements (MSCI Barra 2009). With South 
Korea’s economic growth at such high levels, it is worthwhile analysing if this still has a 
positive impact on welfare. This can be achieved by addressing the research question posed 
in this thesis, which examines if the determinants of economic growth and genuine growth in 
South Korea are the same. If it is not, then it could be investigated if there was ever an 
optimal point of the threshold of GDP growth where genuine progress was still growing in 
line with it. These findings could serve as a useful tool in policy decision-making. 
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3  Measuring Development  
 
There are a number of development indicators that exist to capture a view of a nation’s 
progress. Although there are always shortcomings to every measure of development, the 
attempt to incorporate qualitative factors into different measures of progress helps to quantify 
various areas that were deemed too complex to measure before. Development indicators that 
are considered to be robust rely on good quality data that are available within a reasonable 
timeframe without too long of a lag, and lack human bias when constructing the measures 
(The Encyclopedia of Earth 2007). 
 
A review of academic literature about ‘Asian tigers’ portrays the lack of studies conducted on 
social and environmental aspects of South Korea’s growth. In their study, Davis and 
Gonzalez (2003) show that between 1986 and 2001, of the 1,171 Journal of Economic 
Literature articles based on South Korea, 30.6 per cent were papers on economic growth, 
compared to studies on health, education and welfare which only accounted for 0.8 per cent 
of the total number of studies. This reveals an opportunity to explore this aspect of the South 
Korean economy in more detail. 
 
A comprehensive measure of sustainable economic growth that has gained some popularity 
recently is the GPI. The GPI is a measure that takes into account a range of social factors, 
which provide insight into a country’s genuine progress. It considers the total health and 
well-being of an economy at the individual, household, community, and environmental scale 
by acting as an indicator of its condition and sustainability (eds. Miller & Westra 2002). 
 
3.1 What is GDP? 
 
Gross domestic product (GDP) is defined as the total market value of all final goods and 
services produced in the economy during a specific period. There are three methods of 
measuring GDP: the expenditures approach, the income approach, and the production ‘value-
added’ approach. The expenditures approach measures GDP as the sum of all expenditures 
involved in taking that total output off the market, while the income approach measures GDP 
as the sum of the income derived or created from the production of GDP (wages, salaries and 
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supplements, gross operating surpluses, gross mixed income and indirect taxes less subsidies) 
(Jackson & McIver 2001). The production ‘value-added’ approach differs from the two other 
methods in that it estimates GDP by taking into consideration the contribution of each 
economic unit (value-add) by estimating the value of the output of goods and services after 
the value of inputs used in its production is subtracted. Therefore to calculate GDP using this 
approach, the gross value-added value of output is added to taxes associated with the product 
minus subsidies on the product (United Kingdom Office for National Statistics 2011). 
 
The most common method of measuring GDP is with the expenditures approach in which 
GDP is calculated by summing consumer purchases of goods and services, gross investment 
spending by businesses, government purchases of goods and services and net exports: 
 
GDPt = Ct + It + Gt + (X t – M t)                                            (3.1) 
 
Where: 
GDPt = Value of gross domestic product at time t; 
Ct = Value of private household consumption at time t; 
It = Value of private investment at time t; 
Gt = Value of government expenditure at time t; 
Xt = Value of exports at time t; and 
Mt = Value of imports at time t. 
  
There are a number of other popular measures of economic growth. Gross national income 
(GNI) is GDP plus net receipts of primary income (compensation of employees and property 
income) from abroad (World Bank 2010b).3 These measures can be converted to international 
dollars by purchasing power parity (PPP) rates where an international dollar has the 
equivalent purchasing power as a U.S. dollar in the United States. This allows easier 
comparisons between different countries.  
 
                                                 
3
 The adoption of the gross national income (GNI) replaces the use of the gross national product (GNP) which 
was a result of the change in terminology associated with the adoption of the 1993 System of National Accounts 
(SNA). Source: http://go.worldbank.org/2FBH5BBMT0 
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GDP is widely used as a measure of economic progress because it is a “single 
macroeconomic indicator that is easy to communicate and seems to say a lot about a nation’s 
status at just one glance” (ed. Wollnik 2009, p. 4). It is based on a clear methodology, making 
it easy to follow the trend of GDP, and compare it with other economies over time. However, 
there are a number of weaknesses when it starts to be used as a proxy for genuine economic 
progress. 
 
3.2 Shortfalls of GDP as a measure of genuine economic progress 
 
For several decades now, GDP has been acknowledged as being a poor measure of genuine 
economic progress. It has previously been stated that “GDP is not a measure of welfare” 
(Nordhaus & Tobin 1972) and that “the welfare of a nation can scarcely be inferred from a 
measurement of national income as defined [by GDP]” (Küznets 1934). As previously 
mentioned, Abramavitz (1973) further supported this when studying the United States by 
contending that material progress has failed to result in a rise in social welfare. GDP includes 
all goods and services, regardless of whether they have contributed to genuine improvements 
within the community, or whether those expenditures were made to mitigate the damage 
caused by a growing economy. GDP therefore ignores non-market production, social costs 
and environmental depletion that are produced alongside GDP growth. Costanza et al. (2009) 
flagged that GDP was never intended to measure progress and well-being – it just happened 
to be misused as a representation of a nation’s well-being. A potential reason why the GDP 
has been used incorrectly in this way is due to the simple assumption that an increase in an 
economy’s output normally has a direct influence on the demand for labour, which creates 
employment. This in turn allows individuals to increase their income to purchase goods and 
services to cater towards their well-being. However, rather than just measuring the market 
value of economic activity, Costanza et al. contend that progress and well-being must be 
measured by the degree to which society’s goals are met, such as by how sustainably basic 
human needs for food, shelter and freedom can be provided. 
 
GDP fails to include the value of illegal activities and non-market activities. A paper by the 
IMF (Schneider & Enste 2002) using a sample of 84 countries between 1988 and 2000 
revealed the growing impact of the informal economy. Also referred to as the underground, 
parallel or shadow economy, this sector consists of not only illegal activities, but also legal 
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activities. Examples of illegal activities include trading in stolen goods, drug dealing and 
manufacturing, prostitution, gambling, smuggling and fraud. Examples of legal activities 
include unreported income (either from monetary or barter transactions) from the production 
of legal goods and services that would normally be taxable were they to be reported to the tax 
authorities, unreported income from self-employment, all do-it-yourself work (such as 
housework), volunteerism, and neighbour help. Schneider and Enste reported that the non-
market component of the economy was as high as 44 per cent of GDP in developing nations, 
30 per cent in transition nations, and 16 per cent in OECD nations. This indicates the growing 
importance of non-market production when it comes to assessing national welfare and 
sustainable economic growth. 
 
Leisure time is an important component which is not captured in GDP. According to Jackson 
and McIver (2001), the current average working week of approximately 41 hours is 
significantly less than the 50 hour working week observed prior to World War I. 
Incorporating leisure time into a measure of economic growth would be valuable as a 
decrease in leisure time that coincided with a rise in GDP would be indicative of a fall in 
well-being. 
 
GDP is also an incomplete measure of welfare as it includes the full price of all purchases. 
This presumes that the full benefit of the purchase is obtained straight away, when in fact 
expenditure on consumer durables actually provide benefits for a number of years into the 
future. GDP does not disperse this benefit over time. 
 
When Nobel Prize-winning economist Joseph Stiglitz toured Australia in July 2010, he 
pointed out the shortfalls of GDP as a standard growth measure. He explained that according 
to GDP, disasters such as the catastrophic 2009 Victorian bushfires would be counted as a 
positive contribution to growth. Stiglitz claimed that these examples indicate that “...we can 
get grossly misinformed about what is going on” (The Australian Financial Review 2010, 
p. 3).  
 
In December 2007, a Hong Kong oil tanker spilled 15,000 tonnes of oil into the port of 
Taean, south of Seoul, the worst environmental disaster ever in South Korea (AsiaNews 
2008). The cost of the equipment employed in cleaning up the spill was included in GDP, but 
there were many other aspects associated with the spill that were not. In response to the oil 
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spill, over a million South Koreans volunteered to assist in the clean-up of the beaches, with 
their unpaid labour unaccounted for in GDP. GDP did not take into consideration the severely 
damaged fishing industry and subsequently, the tourism industry, as well as the 
unemployment that followed. There were reports of suicides as fishermen affected by the oil 
spill struggled to find a means of supporting themselves financially. In an economic sense, 
loss of life could in fact increase GDP as many factors associated with a death including a 
coffin and funeral arrangements will contribute to an economy’s output. This suggests that a 
large social setback such as death could be deemed to contribute to greater economic growth, 
and hence quality of life, however this of course is negatively construed. 
 
The ability of GDP to indicate the effect of current economic production upon a nation’s 
health and well-being is inadequate, as it frequently over-estimates welfare. Despite the 
shortcomings of GDP, it is still widely used because there is little agreement on a suitable 
replacement. This may be largely due to non-consensus on measuring well-being, such as 
factors to be included and methods of measurement (Talberth et al. 2007). This problem is 
addressed in a paper by Koop and Tole (2004) who attempted to measure the health effects of 
air pollution. They found that it was extremely difficult to arrive at a definitive conclusion as 
the underlying estimates of air pollution are questionable, thereby having limited relevance 
for environmental decision-making. 
 
To illustrate the difficulty in placing a monetary value on an environmental disaster, take the 
2010 Gulf of Mexico oil spill as an example. Described by US President Barack Obama as 
“the worst environmental disaster America has ever faced” and that [Americans] “will be 
fighting for months and even years” (The White House 2010), the task of quantifying the cost 
of the spill is extremely difficult. In June 2010, BP, who were financially responsible for the 
spill, estimated the total financial cost of the spill to be US$4 billion (The Age 2010), 
however other organisations’ estimations differed vastly.  Dutch bank ING estimated that the 
total cost to BP to be US$5.3 billion while Credit Suisse estimated a cost of US$37 billion 
(Reuters 2010a). Credit Suisses’s estimate proved to be the most accurate as in November 
2010, it was reported that the total cost of the oil spill was $40 billion (Time 2010). This does 
not take into account the wildlife of the Gulf of Mexico which were unable to survive the oil 
spill. These included more than 300 birds, almost 200 turtles, and 19 dolphins that have been 
found along the U.S. Gulf Coast (Reuters 2010b). 
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3.3 The GPI as a measure of genuine progress 
 
Redefining Progress is a United States organisation that was formed in 1994 to develop and 
promote economically viable, socially equitable, and environmentally sustainable public 
policy. In 1995 it announced it had developed what is known today as the GPI. This 
organisation’s core justification for the use of the GPI is that the quality of economic 
development is just as important as the quantity of economic activity as measured by GDP, if 
not even more important (Redefining Progress 2008). 
 
The GPI is identical to the Index of Sustainable Economic Welfare (ISEW), and only differs 
by name. More recent calculations are more commonly referred to as the GPI, which is why 
the GPI has been chosen for this study. This will allow the results to be better compared with 
other GPI studies. 
 
Although ISEWs and GPIs have been constructed previously for other economies, a GPI 
seems to not have been constructed for South Korea. The construction of a GPI for South 
Korea seeks to measure South Korea’s genuine progress over the last couple of decades, and 
in the process, determine the factors that contribute to genuine progress within its economy. 
A tool that determines contributors of economic and welfare growth will assist in better and 
more informed government policy decisions. 
 
The GPI takes into account components of GDP that contribute to genuine progress. In this 
case, the value of personal consumption expenditure is used as the base. The GPI attempts to 
measure the well-being of households, so investment and government expenditure (which is 
predominantly defensive) is deemed as defensive (i.e. money spent to maintain the 
household’s level of comfort, security, or satisfaction). Personal consumption expenditure is 
adjusted using the Gini coefficient or an alternative measure of income distribution to 
incorporate income distribution. This is based on the theory that the poor benefit more from a 
given rise in their income than do the wealthy. Therefore, the GPI increases when the poor 
receive a larger proportion of the national income, and decreases when their share falls. 
 
Other variables that are not typically included in the calculation of GDP are considered in 
GPIs. These include variables such as the value of time spent on household work, parenting 
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and volunteer work, the value of services from consumer durables (the annual benefit of 
services to its owners), and servicing of highways and streets. The sum of these ‘positive’ 
variables are then adjusted for ‘negative’ variables that are considered to have a detrimental 
effect on genuine progress. ‘Negative’ variables include defensive measures such as social 
costs and environmental degradation and are subtracted from the ‘positive’ variables. This 
part of the calculation essentially takes into consideration other impacts of the economy that 
are disregarded by GDP.  
 
Approximately 20 variables are included in the calculation of a GPI. The range of variables 
used in the calculation of GPIs varies for different countries according to data availability.  
According to Venetoulis and Cobb (2004) of Redefining Progress, typical variables included 
in the calculation of a GPI are as follows: 
 
Positive effects (added to the GPI) 
• Personal consumption expenditures adjusted for income equality 
• The value of time spent on household work, parenting and volunteer work 
• The value of services of consumer durables 
• Services from highways and streets 
 
Negative effects (subtracted from the GPI) 
• Defensive expenditures (i.e. money spent to maintain the household’s level of 
comfort, security, or satisfaction, in the face of declines in quality of life due to 
factors such as crime, automobile accidents, or pollution) – examples include locks or 
security systems and hospital bills from automobile accidents 
• Social costs such as the cost of divorce, crime, or loss of leisure time 
• The depreciation of environmental assets and natural resources 
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Table 1 below presents the variables used by Redefining Progress in constructing the GPI. 
Table 1: Items and welfare impact of GPI components used by Redefining Progress 
ITEM WELFARE IMPACT 
Personal consumption + 
Income distribution index +/- 
Weighted personal consumption + 
Value of housework and parenting + 
Value of higher education + 
Value of volunteer work + 
Service of consumer durables + 
Service of highways + 
Costs of crime - 
Loss of leisure time - 
Costs of underemployment - 
Cost of consumer durables - 
Cost of commuting - 
Cost of household pollution abatement - 
Cost of auto accidents - 
Cost of water pollution - 
Cost of air pollution - 
Cost of noise pollution - 
Loss of wetlands - 
Loss of farmland - 
Loss of primary forests - 
Resource depletion - 
Carbon dioxide emissions damage - 
Cost of ozone depletion - 
Net capital investment +/- 
Net foreign borrowing +/- 
 
3.4 Weaknesses of the GPI 
 
While the GPI is intended to be a better measure of progress than GDP, it still has its 
shortcomings. The primary weakness of the GPI is that it is virtually impossible to include all 
welfare-related factors into it (Lawn 2003). This is due to a lack of available data required to 
place suitable monetary values on certain factors. To extend on this point, due to the nature of 
many social and economic variables, most of the welfare-related factors included in the 
calculation of a GPI are derived from other variables using some arbitrary assumptions with 
respect to their economic cost to society. When analysing valuation techniques for the GPI, 
ISEW, and Sustainable Net Benefit Index (SNBI), Lawn (2005) concluded that there needed 
to be a more consistent and robust set of valuation techniques. Hence, a lack of 
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standardisation in the valuation methods used in determining their values is a weakness, and 
not necessarily a reflection of accurate monetary values. 
 
The cost of crime can be used as an example demonstrating the arbitrary assumptions that 
form the basis for calculating its cost to society. The Australian Institute of Criminology 
(AIC) attempt to place monetary values on crimes committed within Australia and the 
Director of the AIC, Adam Graycar, has openly admitted that “some of the figures are 
inevitably tenuous, as there is insufficiently good data to improve the estimates” (Mayhew 
2003, p. 1). The difficulty in obtaining a value for the full cost of crime begins from the 
number of crimes that are actually committed – not just those recorded by police. To fill this 
‘gap’ in information, victimisation survey results are employed. For each of the different 
types of crime, the difference between the number of crimes reported by police and the 
number of crimes estimated in the surveys are then used to calculate a ‘multiplier’ for future 
years. Other costs which are considered are medical costs, lost output, as well as intangible 
costs such as the value of pain, suffering and lost quality of life that has been incurred 
through crime. 
 
The number of homicides is generally easy to quantify, therefore the use of a multiplier is not 
needed. The AIC base medical costs for victims and lost productivity on a study by the 
Monash University Accident Research Centre. Intangible costs are proxied by a guide 
produced the Bureau of Transport Economics. The AIC estimated that the medical costs of 
homicide were $7,600 per incident; lost output was $1.2 million per incident; and intangible 
costs was almost $400,000 per incident.  
 
The number of assaults committed is more difficult to quantify as not all incidences are 
reported. Furthermore, the full cost of assaults to society is complex as a distinction is made 
between non-injury and injury assaults, and higher costs are associated with attempted 
homicides. As not all assaults with injury require medical treatment, this is accounted for 
when quantifying this amount by using prior estimates from the UK and extrapolating them. 
The AIC estimated that the medical costs of assault were $1,000 per incident; and lost output 
and intangible costs were $3,400 per incident. 
 
Although monetary values can be placed on different crimes, it is difficult to incorporate 
every possible cost associated with crimes, let alone provide accurate costings. For example, 
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when the AIC places a value on homicide, it does not include the costs associated with the 
investigation, prosecution, trial and imprisonment of homicide offenders, the costs of 
supporting surviving dependents of victims and offenders, and any intangible costs that are 
borne by family and friends of homicide victims. The costing of assaults by the AIC is also 
not comprehensive. It does not differentiate incidents of child abuse which could potentially 
have higher costs due to the risk of ‘second generation’ crimes by those that were abused as 
children. The cost of potentially lower educational and occupational achievement as well as 
the probability of domestic violence are also not considered. The cost of crimes estimated are 
sensitive to the assumptions made and may therefore fluctuate. Although quantifying a 
component such as crime is useful in measuring the genuine progress of a nation, these 
figures are ultimately based on arbitrary assumptions that should be used with caution. 
 
A further weakness of the GPI is the dominating effect of certain items (Neumayer 1999). 
Factors such as consumption expenditure may have such large values that they may result in 
having a much larger impact on the GPI than a factor with relatively smaller values, for 
instance, the cost of air pollution. In addressing this issue, Lawn (2003) suggests breaking 
down dominant items into several smaller items. In Neumayer’s study, the weighting of the 
distribution index was flagged as having a direct influence on the outcome of the GPI. 
Neumayer states that depending on the distribution index applied, this can greatly affect the 
GPI result. 
 
In terms of measuring sustainability, Neumayer (1999) rejects the GPI’s claim to do so as 
“the distribution of income at any given point of time does not directly impinge upon the 
capacity to provide future welfare” (p. 84). Due to the ability of personal income distribution 
to alter significantly over just two or three generations, Neumayer claims that the current 
income distribution is practically irrelevant for future generations. Lawn (2003) suggests a 
possible way of overcoming this problem is to create a second index that takes into account 
anticipated future benefits and costs of current actions. 
 
In addition, Lawn (2003) identified that an inherent weakness of the GPI is its use of current 
activity data, despite its underlying objective of measuring sustainable economic welfare. The 
concept of sustainable economic welfare requires consideration of the future impact of 
current activities. This issue could be broadened to other measures of sustainable economic 
welfare as there do not seem to be any measures that forecast future economic activity 
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patterns. More analysis in this area could investigate the consequences of certain levels of 
current activity, the impact that it would have on future activity, and the resulting sustainable 
economic growth. 
 
3.5 Other attempts at measuring development and progress 
 
Literature in the academic field reveals that there are currently a number of different 
measures of development. This review is primarily concerned with development indicators at 
a country level. These indicators attempt to provide a more comprehensive measurement of 
well-being among citizens relative to GDP. Examples of these indicators include the Index of 
Sustainable Economic Welfare, Sustainable Net Benefit Index, Global Sustainable 
Development Index, Environmental Sustainability Index, Environmental Performance Index, 
United Nations Consultative Group for Sustainable Development Dashboard, the Human 
Development Index, Gross National Happiness Index, the Legatum Institute Prosperity Index, 
and the Happy Planet Index. 
 
In 1989, Daly and Cobb constructed an Index of Sustainable Economic Welfare (ISEW) 
which is an economic indicator very similar to the GPI (discussed in Section 3.3). Both the 
ISEW and the GPI attempt to measure “the welfare a nation enjoys at a particular point in 
time given the impact of past and present activities” (Lawn 2005, p. 187). As reflected in its 
name, it was called the ISEW as it was believed that it would better reflect the economic 
welfare associated with economic activity, due to its incorporation of a sustainability 
component which accounted for resource depletion and pollution costs.  
 
Studies involving ISEWs have been conducted for a number of countries, such as Austria, 
Chile, Germany, Italy, the Netherlands, Scotland, Sweden, and the United Kingdom, while 
GPI studies have been used in papers on the United States and Australia (Neumayer 2000). 
An ISEW was constructed for Thailand (Clarke & Islam 2005) for the 1975-1999 study 
period. It was found that during this timeframe, Thailand’s GDP grew consistently (with the 
exception of the 1997 Asian financial crisis), but its ISEW rose and fell, until it clearly started 
to diverge with GDP towards the latter part of the study period. For a developing country like 
Thailand, Clarke and Islam cast doubts over the long-term sustainability of a country’s 
progress that has not reached its economic potential.  
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More recently, a more basic version of the ISEW was proposed, named the Simplified Index 
of Sustainable Economic Welfare (SISEW) (Bleys 2007), where only the items with the most 
weight are included. Therefore under this method, the only items included in the index are 
those that have a proportion of the ISEW in excess of 5 per cent on average for all the years 
of interest.  The reasoning behind this is that it allows the index to be constructed more easily 
as fewer data are required to be collected, but at the same time, only concentrating on those 
components which are considered to be the most important in determining sustainable 
economic welfare. This allows methodologies among cross-country analyses to be more 
streamlined so that data availability and country-specific issues are overcome. In his study, 
Bleys compared the ISEWs of Belgium and the UK with constructed SISEWs. Upon 
comparing their trends over time, it was found that the results of the SISEW per capita and 
the ISEW per capita were almost identical. However, as some ‘expense’ items are omitted in 
the SISEW, the SISEW results are higher than the ISEW results when viewed in absolute 
terms. It was also noted that this difference in absolute terms between the two indexes 
increased over time. A weakness with eliminating items that historically do not carry much 
weight but could potentially increase in importance in the future could conceal vital 
information. This could explain the increasing absolute changes over time. Therefore, Bleys’ 
(2007) study found that when comparing trends over time, the SISEW was easier to 
construct, and produced very similar results to that of the ISEW. However, omitting items 
based on historical performance could obscure the value of the information the SISEW is 
trying to convey. 
 
Similar to the ISEW and the GPI, a Sustainable Net Benefit Index (SNBI) has been used by 
Lawn and Sanders (1999) to determine whether the Australian macroeconomy is nearing or 
has surpassed its likely optimum. The SNBI differs to the ISEW and GPI in the way in which 
different items are treated. Items for consideration in a SNBI are separated into either an 
‘uncancelled benefit’ account or an ‘uncancelled cost’ account. The former attempts to 
measure the net ‘psychic’ income of economic activity (e.g. private consumption expenditure, 
services yielded by consumer durables), while the latter aims to capture ‘psychic’ outgo-
related aspects (e.g. the cost of noise pollution, the cost of commuting, and the cost of crime). 
Net psychic income is regarded as an uncancelled benefit of economic activity as every 
transaction over the life of the activity (from its original source  of natural capital to its 
ultimate conclusion) involves the cancelling out of a receipt and expenditure of the same 
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magnitude (i.e. when a buyer pays, a seller receives). On the other hand, uncancelled costs 
measure the source, sink, and life-support services provided by natural capital that are 
depleted as a consequence of attaining the energy required to power the economic process. 
The SNBI is calculated by subtracting the total of the uncancelled cost account from the 
uncancelled benefit account. The strength of this method over the GPI or the ISEW is that it 
provides a direct comparison of the benefits and costs of a growing macroeconomy (Lawn 
2005). A number of variables were used in the study, such as private consumption 
expenditure, annual services yielded by consumer durables, change in net international 
position, and volunteer labour. The study found that due to the gradual decline in per capita 
sustainable benefits from 1973-74 to 1994-95, Australia had probably surpassed its ‘optimal 
macroeconomic scale’. Lawn and Sanders (1999, p. 126) defines the maximum sustainable 
macroeconomic scale as the point where “for given levels of human knowhow, the largest 
macroeconomic scale that any nation can maintain at the maximum sustainable rate of 
resource throughput”. Any wealth created beyond this point is not sustainable since the larger 
stock of wealth cannot be ecologically sustained in the long run. 
 
There are other tools used to measure sustainable economic and welfare growth other than 
those mentioned previously. In 2000-01, the global Sustainable Development Index (SDI) 
was developed whereby individual countries were aggregated according to overall 
development and progress (Novacek & Mederly 2002). A number of factors were taken into 
consideration in this index, such as human rights, freedom and equality; demographic 
development and life expectancy; health status and health care; education, technologies and 
information; economic development and foreign indebtedness; resource consumption and 
environmental quality. In this study, of which 146 countries across the globe were analysed, 
South Korea was ranked at number 51 in terms of overall sustainable development.  
 
Two other measures of sustainable development were also developed around the same time, 
namely the Environmental Sustainability Index (ESI) and the United Nations Commission for 
Sustainable Development (UNCSD) Dashboard. Like the SDI, the ESI and the UNCSD are 
also country level indicators. The ESI takes into account 21 indicators and 76 variables for 
146 countries. The key factors on which the countries are analysed include natural resource 
endowments, past and present pollution levels, environmental management efforts, and the 
capacity of a society to improve its environmental performance (Esty et al. 2005). In 2006, 
the ESI was replaced by the Environmental Performance Index (EPI) which ranks 163 
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countries across 25 performance indicators. These indicators incorporate both environmental 
public health and ecosystem vitality components. The difference between the ESI and the EPI 
is that the EPI was designed to serve as a better tool for policy-making (Environmental 
Performance Index 2010). The UNCSD takes into account 170 countries based on 45 
variables in four areas: environmental, social, economic, and institutional factors. 
 
In 1990, the United Nations Development Programme created the Human Development 
Index (HDI), which measures human development as opposed to GDP which focuses on 
economic development. In other words, it attempts to measure the ‘quality of life’. The HDI 
is made up of three parts: life expectancy, educational attainment, and income. The HDI 
provides an index for each dimension with a value for each country between 0 and 1. The 
combined value that is attained can be used as a representation of a country’s status. Life 
expectancy is calculated using a minimum value for life expectancy of 25 years and a 
maximum value for 85 years, serving as an indicator of health and living conditions. In this 
case, if life expectancy in a particular country is 55 years, this would equate to a value of 0.5 
for the life expectancy component. The educational attainment component of the HDI takes 
into consideration literacy rates among adults, the combined gross enrolment ratio for 
primary, secondary and tertiary schooling, and then is weighted to ensure that adult literacy 
serves as a more dominant driver of the statistic. The income component sets the minimum 
annual GDP per capita to be $100 (PPP) and the maximum to be $40,000 (PPP). The 
logarithm of income is used in the calculation of the HDI to represent the diminishing 
importance of income in relation to a rising GDP. The values for each of the three 
components of the HDI are averaged to obtain an overall index, which can then be compared 
to other countries (United Nations Development Programme 2009). There are weaknesses 
with this measure in that there is a two year lag in the data, which means for example that the 
HDI for 2009 represents data from 2007. Furthermore, any gaps in data are filled based on 
assumptions from similar economies (The Encyclopedia of Earth 2007). In 2009, South 
Korea’s HDI was categorised as being within the ‘Very high human development’ category, 
ranking 26 out of 182 countries (United Nations Development Programme 2009).  
 
In the early 1980s, the King of Bhutan suggested that an alternative measure of progress for 
his small kingdom be used in place of GDP. This led to the development of the Gross 
National Happiness (GNH) index, which combines both objective and subjective indicators in 
the quality of life. Variables that are included in the GNH index include psychological well-
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being, ecology, health, education, culture, living standards, time use, community vitality, and 
good governance. To qualify as a valid indicator of the GNH, an indicator with respect to any 
variable has to have either a positive or a negative influence on well-being and happiness. 
Less crime, illness, and air pollution have a more positive influence on happiness than more 
crime, illness, and pollution. The GNH provides equal weighting to both the functional 
aspects of human society as well as the emotive side of human experience. For instance, the 
GNH considers that an individual’s perception of their own safety and security are as 
important in determining happiness as objective crime statistics. This balance allows an 
interdependent relationship between objective and the subjective indicators (Gross National 
Happiness 2010). However, it has been identified that a weakness of this measure is the 
discretion governments have in defining what contributes to well-being and thereby 
constructing the GNH to suit their own individual needs (ed. Wollnik 2009). 
 
Developed in 2007, the annual Legatum Institute Prosperity Index ranks over 100 countries 
each year on the basis of its wealth, economic growth, personal well-being and quality of life. 
Its aim is to produce a measure of factors that will assist in driving economic growth and lead 
to happy citizens over the long-term. This index is made up of eight components which 
altogether, represent 89 different variables. The eight components or sub-indexes include 
rankings for the economy, entrepreneurship and opportunity, governance, education, health, 
safety and security, personal freedom, and social capital (i.e. social networks and cohesion). 
In 2010, 110 countries were ranked, representing over 90 per cent of the world’s population. 
In this particular year, South Korea was ranked 27th out of the 110 countries, with ‘strong’ 
scores for the economy, entrepreneurship and opportunity, education, and heath sub-indexes, 
while scoring ‘average’ for the remaining sub-indexes. South Korea’s ranking in 2010 was 
lower than Singapore’s ranking of 17th, Japan’s ranking of 18th, Hong Kong’s ranking of 20th 
and Taiwan’s ranking of 22nd. South Korea’s ranking in 2010 was lower than its ranking in 
2009 and 2008 (26th) and 2007 (22nd) (Legatum Institute 2010), suggesting that South Korea 
is progressively becoming worse in terms of overall wealth and well-being. 
 
Recent years have seen the construction of a more general ‘happiness index’. The New 
Economics Foundation (2006) is an organisation that calculates a global ‘Happy Planet 
Index’ (HPI), which attempts to measure the “ecological efficiency with which human well-
being is delivered” (The Happy Planet Index 2010). The index is constructed by calculating 
the average years of happy life produced by a given society, nation or group of nations, per 
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unit of planetary resources consumed. The global HPI incorporates three separate indicators: 
ecological footprint, life-satisfaction and life expectancy. In its report conducted in 2006, the 
New Economics Foundation ranked South Korea’s HPI at number 102 out of 178 countries, 
with life expectancy considered to be at a ‘good’ level, while the other two indicators, 
ecological footprint and life-satisfaction, at only a ‘medium’ level. This indicates that South 
Korea has room to improve. A key finding of the HPI is that there is an optimal level of 
economic growth. This theory contends that there is a certain level of per capita GDP that 
economies reach, where further growth entails a negative effect on a nation’s well-being. 
This supports the underlying foundation of a GPI. 
 
This thesis utilises a GPI for South Korea. Not only has the GPI become a widely accepted 
measure of progress, superior to GDP, it is also possible to calculate over a long period 
permitting a time-series analysis of its determinants. Among the various methods of 
measuring development and progress mentioned in this section, Table 2 below offers a 
summary of the different measures that are known to have been used for South Korea. 
 
Table 2: Existing measures of progress and development for South Korea 
Measure Factors of consideration Findings 
Sustainable 
Development Index 
(SDI) 
Human rights, freedom and 
equality; demographic 
development and life 
expectancy; health status and 
health care; education, 
technologies and information; 
economic development and 
foreign indebtedness; resource 
consumption and 
environmental quality. 
• In 2001-02, of the 146 countries across the 
globe that were analysed, South Korea was 
ranked at number 51 in terms of overall 
sustainable development. 
United Nations 
Development 
Programme created the 
Human Development 
Index (HDI) 
Life expectancy; educational 
attainment; and income. 
• In 2009, South Korea’s HDI was categorised as 
being within the ‘Very high human 
development’ category, ranking 26 out of 182 
countries. 
Legatum Institute 
Prosperity Index 
Wealth;  economic growth; 
personal well-being; and 
quality of life. 
• In 2010, South Korea was ranked 27th out of 
the 110 countries assessed, with ‘strong’ scores 
for the economy, entrepreneurship and 
opportunity, education, and heath sub-indexes, 
while scoring ‘average’ for the remaining sub-
indexes. 
Happy Planet Index’ 
(HPI) 
Ecological footprint; life-
satisfaction and life 
expectancy. 
• In 2006, South Korea’s HPI was ranked at 
number 102 out of 178 countries, with life 
expectancy considered to be at a ‘good’ level, 
while the other two indicators, ecological 
footprint and life-satisfaction, at only a 
‘medium’ level. 
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4 Economic growth and genuine progress: Literature review  
 
The following is a review of the academic literature that focuses on economic growth and 
measures of sustainable economic and welfare. This section comprises six parts. The first 
section provides a summary of general theories about economic growth followed by a review 
of sources of economic growth in the second section. The third section discusses economic 
growth in Asia, and the fourth section notes findings on drivers of economic growth 
specifically in South Korea. The fifth section displays evidence of the social and economic 
costs of South Korea’s economic growth, while the sixth section provides a review of the 
literature relating to the GPI.  
 
4.1 Economic growth theory 
 
Over time, there have been various theories about what determines economic growth. The 
first modern school of economic thought is generally believed to be classical economics. 
Many of the ideas fundamental to classical economics were proposed in 1776 by Scottish 
economist Adam Smith. The book, entitled ‘The Wealth of Nations’, was first published 
during the British Agricultural Revolution, and was considered a landmark contribution 
condoning the benefits of free market economies that promoted the concept of laissez-faire4 
and free competition. In his book, Smith asserted that the maximisation of a nation’s wealth 
occurs when its citizens pursue their own self-interest. These ideas were later extended by 
David Ricardo (1817) who put forward the labour theory of value. This theory was based on 
the idea that in a competitive environment, the prices of goods sold have a tendency to be 
proportionate to the labour costs associated with producing them. John Stuart Mill (1848) 
elaborated this theory by putting it into the context of contemporary social environments. 
 
Classical economics focuses on the relationship between the law of diminishing returns and 
population growth (Jackson & McIver 2001). The law of diminishing returns contends that 
“as successive equal increments of one resource (e.g. labour) are added to a fixed resource 
(e.g. land), beyond some point the resulting increases in total output (marginal outputs) will 
                                                 
4
 Laissez-faire is defined as “the theory or system of government that upholds the autonomous character of the 
economic order, believing that government should intervene as little as possible in the direction of economic 
affairs” (The Macquarie Dictionary 1999). 
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diminish in size” (Jackson & McIver 2001, p. 530). This concept is then considered alongside 
what is known as the ‘optimum population’ for a society. This is where given an economy’s 
scare resources, the population of a nation grows to a point that will yield the most income 
per person. Another attribute of classical economics was that the output of an economy was 
assumed to be distributed among different social groups in accordance to the costs borne by 
those individual groups in producing the output (Library of Economics and Liberty 2002). 
 
However, as prices in the market are not always reflective of the ‘value’ (i.e. the cost of 
producing the product), this suggested the idea that ‘value’ equates to how the person 
obtaining the product perceives it, leading to the concept of supply and demand. This was 
known as Marginal Revolution in economics, which formed to what became later known as 
neoclassical economics. Neoclassical economics is based on the following principles: that 
people have rational preference among outcomes; individuals maximise utility and firms 
maximise profits; and people act independently on the basis of full and relevant information.  
 
The Harrod-Domar model was developed during the 1930s, using savings levels and capital 
productivity to explain economic growth within an economy. Independently developed by Sir 
Roy F. Harrod in 1939 and Evsey Domar in 1946, the model implies that long-run 
equilibrium economic growth is not natural within an economy and is virtually impossible to 
achieve. Using the savings ratio, the capital-output ratio, and the rate of increase within the 
labour force, this model suggests that if any of these aforementioned variables were to shift 
from equilibrium, this would have a detrimental effect on the economy in the form of 
growing unemployment or prolonged inflation. To achieve equilibrium economic growth, the 
Harrod-Domar model focuses on the comparison between the natural rate of growth (which 
relies only on the increase in labour in the absence of technological change) and growth that 
is dependent on the saving and investment patterns of households and businesses. In the case 
that savings ratios are increased, this would provide more funds for borrowing, allowing 
greater investment in capital and therefore technological progress. A key assumption in the 
Harrod-Domar model is the concept of ‘fixed proportions’ in which labour is unable to be 
replaced by capital in production.  
 
It was after the Harrod-Domar model that the exogenous growth model was developed. One 
of the key contributors to the exogenous growth model was Robert Solow, who in 1956 
developed a model which utilised all the basic assumptions of the Harrod-Domar model, 
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apart from the ‘fixed proportions’ concept. This allowed increased capital to be distinct from 
technological progress. The model builds on the Harrod-Domar model by adding a 
productivity component. More specifically, Solow extended the Harrod-Domar model by 
treating labour as a production factor. This was achieved by introducing the concept of 
diminishing returns to labour and capital separately, and constant returns to scale when both 
components were combined, as well as incorporating an exogenous technology variable that 
was distinct from capital and labour. This model fitted available US economic growth data at 
the time, and in 1987, Solow was awarded with the Nobel Prize in Economics for his work on 
the model.  
 
Published simultaneously with the Solow’s work in 1956, Trevor Swan developed a model 
which explains the relationship between the accumulation of capital and the growth of the 
productive labour force. In this model, economic growth is dependent on the stock of capital 
and the labour force, dependent on a constant-elasticity production function. Combining the 
contributions of both economists, this exogenous growth model is frequently referred to as 
the Solow-Swan model.  These theories are based on neoclassical economics and provide an 
explanation of the long-run growth of a national economy. This asserts that long-term 
economic growth can only be attained as the supply of goods increases. Since increasing the 
supply of goods relies on technological progress, this led to the development of the 
exogenous growth theory. These models are based on an aggregate production function that 
states output is dependent upon capital, labour, and technology. 
 
Exogenous growth models are based on the notion that long-run economic growth is 
determined exogenously (i.e. external to the model) by the level of technology. It assumes 
that in the long-run, the economy will always converge towards a ‘steady-state’ of economic 
growth (the level of output per worker when net capital accumulation ceases) dependent upon 
the rate of technological progress and the growth rate of the labour force. During steady-state 
economic growth, if there is growth in labour, then the model suggests that output will grow 
accordingly, assuming that output per worker remains unchanged. However, if technology 
growth is factored into a steady-state economy, this would lead to an equal rise in the output 
per worker, which translates into an increase in the marginal product of capital. This is 
because exogenous growth models utilise a key assumption of the neoclassical growth model 
in that there are diminishing returns to capital. A criticism of this model is that it treats 
technological progress as an exogenous factor, implying that economic growth will cease in 
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the absence of technological progression (Rogers 2003). In 1986, economist Paul Romer 
proposed the idea of an endogenous growth model. Within this model of long-run economic 
growth, technological progress is treated as an endogenous variable. In other words, 
technological progress is determined by its relationship with other variables within the model. 
Furthermore, knowledge is considered to be an input in production which has the ability to 
increase marginal productivity. This differs from the neoclassical exogenous growth model in 
that economic growth rates could potentially rise over time, rather than returning to a ‘steady-
state’, as implied by the exogenous growth model which is based on diminishing returns. 
 
Aside from general economic growth theories, research has also been conducted on 
institutions. Defined by North (1993, p. 3) as “the rules of the game in a society or, more 
formally, the humanly devised constraints that shape human interaction”, work by Rodrik 
(2000) flagged the presence of five types of institutions, namely property rights, regulatory 
institutions, institutions for macroeconomic stability, institutions for social insurance, and 
institutions of conflict management. Rodrik presents a couple of findings: first, that there is 
no ideal ‘one size fits all’ institutional design for all nations. Rodrik drew on South Korea’s 
application for IMF funding following the Asian financial crisis as an example. Even though 
the IMF had asked South Korea to undertake a suite of reforms in trade and capital accounts, 
government-business relations, and labour market institutions, Rodrik claimed that this model 
was untested and that despite working for the United States, it did not necessarily mean that it 
would work well in a country like South Korea. Rodrik also found that the best institutions 
are those that are deemed as ‘participatory political institutions’. These institutions can be 
considered meta-institutions that allow and aggregate local knowledge in the form of 
democracy in order to help build better institutions. Rodrik found that democracies tend to 
perform better by yielding less randomness and volatility; are better at managing shocks; and 
produce more desirable distributional outcomes.  
 
Work by Acemoglu et al. (2005) also indicated the importance of institutions in driving 
economic growth. The study examined the division of Korea into two nations with different 
institutions as well as the European colonisation of many parts of the world since the fifteenth 
century. Based on the notion that economic institutions determine the incentives and 
limitations of economic components, and thereby affect economic outcomes, this leads to 
economic institutions in effect, making social decisions. Due to varying needs from differing 
groups and individuals, their preferences over these social decisions typically disagree. This 
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conflict is normally resolved to favour the group with the greater political power, which is 
determined by political institutions and resource distribution. This study also draws upon the 
concept of ‘de jure political power’ (supported by the people but not by a constitution) and 
‘de facto political power’ (supported by a present constitution). Acemoglu et al. find that 
political institutions and the distribution of resources vary over time due to the effect of pre-
existing economic institutions on resource distribution as well as the desire of groups who 
currently have de facto political power to increase their de jure political power by changing 
political institutions. The work finds that economic growth-encouraging economic 
institutions are those that possess political institutions that allocate power to groups whose 
interests lie in several areas: the enforcement of broad-based property rights, the creation of 
effective constraints on power-holders, and when power-holders are only able to capture 
relatively few rents. 
 
Gallup et al. (1999) suggest that the geographical location of a region is indicative of its 
ability to achieve high economic growth. This is based on the logic that location and climate 
have a direct impact upon factors such as transport costs, the burden of disease, and 
agricultural productivity. A result of this economic disadvantage is the high population 
density that seems to accompany this type of economic environment. Those at most 
disadvantage are regions located a long distance from coasts and ocean-navigable rivers, as 
this escalates the international trade transport costs. Tropical regions also tend to be placed in 
an economically disadvantageous position as they tend to bear a heavier burden of disease 
than non-tropical regions.  
 
4.2 Sources of economic growth 
 
Economic growth is undeniably important for a country to progress not only economically, 
but also socially and politically. It is claimed that nations that grow at a strong pace for 
sustainable periods of time, have the ability to drastically reduce poverty, improve democratic 
and political stability, achieve greater quality in the natural environment, and minimise the 
volume of crime and violence (Loayza & Soto 2002). 
 
Economic growth is conventionally characterised by increases in GDP or real GDP per capita 
that occur over the long-term (Jackson & McIver 2001). Stern (1991) describes economic 
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growth as evolving from the supply side, such as the accumulation of physical capital, the 
progress of skills, ideas and innovation, the growth of population and how factors are used, 
combined, and managed. On the other hand, as explained earlier, expenditure GDP is 
calculated by summing the value of private and public consumption, investment and net 
exports. This indicates that increases in each of these categories have a direct effect in growth 
of GDP, and hence economic growth. However, different economies normally have different 
drivers of economic growth. 
 
When studying a cross-section of 98 countries over a time span between 1960 and 1985, 
Barro (1991) arrived at a number of conclusions. He found that the growth rate of real GDP 
per capita is positively correlated with human capital (proxied by school enrolment rates) at 
the beginning of the study period (1960) and negatively correlated with the initial level of 
real GDP per capita. This supports the convergence hypothesis of neoclassical growth models 
in that poor countries have a tendency to grow faster than wealthy counties, but only if the 
poor country’s human capital is greater than the amount that normally corresponds to the low 
level of per capita income. It was also found that countries with high levels of human capital 
tended to have low fertility rates as well as high ratios of physical investment to GDP. 
Furthermore, growth is negatively correlated with the share of government consumption in 
GDP and market distortions. Additionally, Barro found that the greater the political stability 
within a nation, the higher the economic growth rate. 
 
Research and development (R&D) has been widely regarded in recent literature as a 
determinant of economic growth. Howitt and Aghion (1998) studied the complementary 
effect of capital accumulation and innovation on long-run economic growth. This was based 
on the common assertion that while both of these factors seem to contribute to economic 
growth in the short run, it is the rate of technological progress that contributes to economic 
growth in the long-term. The study found that if capital is recognised as an input to R&D due 
to the relationship between capital accumulation and innovation, then the subsidisation of 
either physical or human capital accumulation will result in a permanent effect on economic 
growth.  
 
In 1999, Sorensen looked at the relationship between productivity improvements through 
human capital accumulation and productivity gains obtained through R&D. It was found that 
the profitability of investing in R&D and learning are dependent upon the level of human 
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capital employed – that R&D is unprofitable for low levels of human capital, but once a 
certain threshold is reached, it becomes profitable. Since it is suggested that human capital 
tends to increase over time, the profitability of R&D may change according to the particular 
economic development stage a country is experiencing. As a result, it was found that at low 
levels of human capital, learning is relatively important for productivity improvements, while 
at high levels of human capital, R&D is more important. 
 
A common finding in economic growth studies is the significance of human capital in driving 
growth. This has been demonstrated by Judson (1998) who used United Nations Educational, 
Scientific and Cultural Organisation (UNESCO) data on educational enrolments and 
spending to determine the efficiency of educational allocations in a panel of countries. Using 
data between 1960 and 1990 for five-year time periods across approximately 80 countries, it 
was found that in a cross-country growth decomposition regression, human capital is only a 
driver of economic growth when there is a high allocation of human capital accumulation.  
 
However, upon analysing parametric estimates of human capital using mean years of 
schooling and also enrolment rates, Kalaitzidakis et al. (2001) found that the link between 
human capital and economic growth was insignificant. This is because the relationship 
between human capital and economic growth is rather complex as the extent of the 
relationship is dependent upon a country’s level of human capital. In particular, for high-
income countries with a high level of human capital, there was found to be no relationship 
between human capital and growth. Furthermore it was concluded in this study that the 
degree to which human capital drives economic growth is also based on the composition of 
educational attainment by gender. 
 
These studies are based on the analysis of cross-country data, assuming the determinants of 
growth are the same for all countries. Often the determinants of growth for Asian countries 
are examined separately due to their varying economic success. 
 
4.3 Economic growth in Asia 
 
South Korea’s economic story is a classic example of the ‘Asian model’ of economic 
development. The Asian model is a system which focuses on manufacturing investment and 
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encourages investment into particular industries as a way to manage credit. This system 
incorporates underlying Asian culture and values where frugality, hard work and family 
commitment are perceived to be positive drivers of economic activity (Garran 1998).  
 
In determining the sources of growth for East Asian countries, in particular the newly 
industrialised economies (NIEs) of South Korea, Taiwan, Hong Kong and Singapore, Koo 
(1991) reported that nations that experienced periods of accelerated growth all adopted 
export-promoting growth strategies. Export promotion allowed these nations to not only reap 
the benefits of economies of scale, but also encouraged efficiency in order to compete within 
the international market. Foreign direct investment played a key role in enabling these nations 
to pursue export-led economic activity. This involved learning the types of products to 
manufacture that would be economically viable for exporting, and the introduction of new 
foreign technologies and marketing. However, Koo stated that South Korea did not rely on 
foreign direct investment as much as the other three NIEs for its industrialisation process. 
Rather than bringing in foreign direct investment, South Korea preferred to import capital and 
technology. Koo does not conclude any particular method is advantageous, but contends that 
if the absorption capability of the nation in question is adequately high, then it is likely that 
the separate importation of foreign inputs may be more beneficial. Furthermore, other sources 
of growth were attributable to large investment expenditure, efficient allocation of factors of 
production, improved human resources and quality of labour. 
 
Leeuwen and Foldvari (2008) studied the relationship between human capital and economic 
growth in Asia from 1890 to 2000 and arrived at several conclusions. They found that in less 
developed countries like India and Indonesia, the accumulation of human capital was clearly 
cointegrated with long-run growth (i.e. they have an inter-relationship). However, as a nation 
becomes developed and reaches its technological frontier, like Japan in the last several 
decades, self-developed technology will become more abundant, with a larger proportion of 
human capital devoted to work on increasing the technological frontier. This led Leeuwen 
and Foldvari to conclude that for developed countries, cointegration tends to exist between 
the level of human capital and economic growth. 
 
In a survey of East Asian economies, Chen (1997) found that the extent to which total factor 
productivity (TFP) (the ratio of real product to real factor inputs) contributes to economic 
growth was largely dependent on how TFP was defined and how factor input data are 
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measured. This is because how factor input data are measured has a direct influence on an 
economy’s TFP and therefore its economy growth. 
 
However there are inherent weaknesses within the Asian model. Garran (1998) contends that 
one of the major drawbacks is that there is too much confidence in governments’ ability to 
guide and control economic development, which was illustrated during the 1997 Asian 
financial crisis. This over-confidence concealed the need to address other pressing issues 
such as poor infrastructure, lack of transparency in decision-making, poor governance, the 
weakness of financial institutions, insufficient accountability, and the absence of the rule of 
law. In the case of South Korea, this is most evident in how chaebols used to operate and 
dominate market activity in the nation, bypassing the regulation and accountability required 
to promote a transparent and well-governed economy.  
 
Upon studying economic growth in Taiwan, Lee et al. (1994a) estimated an endogenous 
growth model over a 22-year time period between 1964 and 1986. When considering the 
impact of endogenous human capital, export enhancement and fiscal policy instruments 
(including public enterprise investment, government consumption and the aggregate tax rate), 
they found that human capital was the most influential factor in determining economic 
growth in Taiwan. Export enhancement and fiscal instruments were also significant in 
determining growth, but not to the same extent as human capital. Furthermore, a causal 
relationship analysis by Ghartey (1993) found evidence to support that growth in exports is a 
contributor of economic growth in Taiwan. Similarly, when analysing industrial data with a 
conventional Solow production function between 1978 and 1994, Chuang (1999) found that 
human capital accounts for 46 per cent of output growth in the aggregate Taiwanese 
manufacturing industry. 
 
Jorgenson (1988) conducted a study analysing the productivity and economic growth of 
South Korea’s neighbour, Japan, between 1960 and 1979. Results indicated the relevance of 
capital input, the rate of technological change and the stock of human capital in influencing 
economic growth. Capital input accounted for 5 per cent of Japan’s economic growth rate, 
with technological change and human capital accounting for 2 per cent and 1.5 per cent, 
respectively. 
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Nine years later, Cheng and Hsu (1997) confirmed one aspect of Jorgenson’s findings by 
adopting a time series analysis of Japan to determine the causality between economic growth 
and human capital. Analysing the period between 1952 and 1993 while applying Johansen’s 
test of cointegration and Hsiao’s version of the Granger causality test, Cheng and Hsu’s 
results found that there was a two-way causal relationship between economic growth and 
human capital. In other words, they found that human capital was a contributing factor to 
economic growth, and also that economic growth led to an increase in the stock of human 
capital. 
 
When determining the source of economic growth in Hong Kong, Kee (2005) analysed 
whether capital endowment or productivity had more influence. Kee’s study focused on Hong 
Kong’s manufacturing and service industries (which together account for over 99 per cent of 
its economy) from 1984 to 1997 using a general equilibrium framework of a GDP function 
approach based on production. It linked the contributions of aggregate endowments and 
productivity to industry-level productivity and Rybczynski elasticities. The Rybczynski 
elasticity measures the percentage change of industry output resulting from a 1 per cent 
increase in endowment. The estimated Rybczynski elasticity showed that for every 1 per cent 
rise in capital endowment, output in the service sector increased by over 2.4 per cent. Hence, 
the results of the study found that the majority of growth in the service sector can be 
explained by rapid capital endowment, rather than productivity growth. There is little 
evidence to support the hypothesis that productivity contributes to growth in the 
manufacturing sector. 
 
Narayan et al. (2008) studied the economic drivers within five south Asian countries – India, 
Thailand, Sri Lanka, Indonesia and Nepal. The impacts of several variables on economic 
growth were analysed: human capital (as proxied by health expenditure as a percentage of 
GDP and education expenditure as a percentage of GDP), investment, exports, imports, and 
research and development. Using panel cointegration with structural breaks and a panel long-
run estimator for the period 1974 to 2007 within a production function framework, it was 
found that the latter four variables used in the study were cointegrated. Furthermore, it was 
found that while health expenditure, exports, and research and development exhibited a 
positive effect on economic growth, imports were found to have a statistically significant 
negative impact, while education did not have a significant effect. 
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Overall, upon review of economic growth determinants for various economies within the 
Asian region, human capital was found to be an overwhelmingly significant driver of 
economic growth. Other factors of significance were exports, capital, and technological 
change. 
 
4.4 Determinants of economic growth in South Korea 
 
This section summarises the literature examining the drivers of economic growth in South 
Korea. These drivers for South Korea are similar to those that have been identified for other 
economies in the region: investment in physical capital, research and development, exports, 
and human capital.  
 
A summary of the approach and findings of these studies are provided in Table 15 in the 
Appendix. A number of empirical studies have been conducted which utilise growth models 
in determining sources of South Korea’s economic growth. A common finding is that human 
capital plays an important role in contributing to economic growth in South Korea.  
 
In 1994, Sengupta and Espana tested the ‘new growth theory’ for data from 1960 to 1986. 
New growth theory emphasises the role of increasing returns to scale and the dynamic spill-
over effects in the export sector. Sengupta and Espana tested this theory by applying three 
empirical tests: the modern theory of cointegration (via the error-correction model), the 
dominant role of demand (via disequilibrium analysis), and the existence of significant scale 
economies due to human capital. Their results supported the new growth theory, in that they 
found the role of increasing returns to scale to be integral to South Korea’s economic 
development, particularly in the export-oriented sectors. They also found that human capital, 
which is also emphasised in new growth theory, was important in South Korea’s growth. 
 
Using cointegration and error correction techniques within a slightly longer time period 
between 1955 and 1990, Piazolo (1995) embarked upon a study to pinpoint explanatory 
variables of South Korea’s growth. Piazolo focused on a range of possible variables including 
labour (population, education), capital (gross investment, foreign debt), foreign trade 
(exports, trade policy), as well as the nation’s economic and institutional framework 
(inflation, government revenue, government consumption, wages). Piazolo found that South 
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Korea’s growth could not only be explained by human capital, but that investment and 
exports were also notable contributors. However, Piazolo also identified factors which 
exerted a negative influence on South Korea’s economic growth. These included inflation 
and government consumption. 
 
Studies by Kang (2006) and Harvie and Pahlvani (2007) again flagged the explanatory power 
of human capital in determining South Korea’s economic growth. Kang (2006) tested the key 
proposition of the endogenous growth model by estimating the augmented Solow model, 
incorporating human capital in the production function. Time series data was used for two 
overlapping periods, 1962-1990 (period of rapid growth) and 1954-1990 (all available data). 
This study also concluded that the augmented neoclassical model incorporating human 
capital is capable of explaining the rapid economic growth of South Korea. Harvie and 
Pahlavani (2007) also employed the use of cointegration techniques as well the 
autoregressive distributed lag (ARDL) approach in determining growth factors contributing 
to South Korea’s growth. Their model used quarterly time series data from 1980 to 2005 and 
analysed the contribution of investment, trade, and human capital in explaining GDP growth 
in South Korea. A justification of using the ARDL approach was the non-requirement for the 
regressors to be integrated of the same order, unlike other cointegration techniques. 
Furthermore, in contrast to traditional models, the ARDL allows different variables to have 
different optimal lag numbers. 
 
Upon analysing data between 1971 and 2002 using a neo-classical model, Kwack and Lee 
(2006) discovered that human capital (proxied by the amount of worker output supplied per 
hour multiplied by the man-hours worked by all workers) was not the only variable important 
in determining growth. Other significant variables were years of schooling of South Korea’s 
employed, household education expenditure, R&D investment, the size of government, and 
financial liberalisation. Furthermore, they also found that South Korea’s growth could be 
explained by its capacity to quickly adapt to rapidly evolving technology, as well its ability to 
explore new opportunities by improving the quality of human capital. 
 
Yuhn and Kwon (2000) found similar results in their study. When investigating whether 
South Korea’s economic growth was attributable to technological progress or factor 
productivity growth, they also found that high quality labour, in conjunction with a 
significant growth of capital and materials, had a remarkable impact on economic growth in 
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South Korea. They also found the role of technological progress in the industrialisation 
process to be of little significance. 
 
Contrary to these arguments that emphasise the role of human capital in South Korea’s 
development, Lee et al. (1994b) arrived at slightly different conclusions. They analysed 
prominent determinants of economic growth from both supply (technological progress and 
accumulation of physical and human capital) and demand sides (government involvement 
and export expansion). With a sample period from 1960 to 1988, Lee et al. found that while 
there was evidence to support human capital as a determinant of economic growth, physical 
capital accumulation and export expansion were more viable as explanatory variables. These 
findings were obtained via the utilisation of an expanded endogenous growth model that 
extended aggregate demand to enhance aggregate supply.  
 
An overwhelming number of academic articles from the mid 1990s to the present have 
concluded that human capital plays a vital role in the economic growth of South Korea. 
However, the methods of measuring human capital vary between studies. For example, one 
way human capital is calculated is by the level of educational attainment. This can be by the 
number of South Koreans who have completed secondary school education (Lee et al. 
1994b), calculating the number of secondary school and university students as a percentage 
of the total population (Piazolo 1995) or calculating the average years of schooling of South 
Korea’s employed (Kwack & Lee 2006). Instead of measuring education by the number of 
years in school, Harvie and Pahlavani (2007) take into consideration households’ expenditure 
on education. Sengupta and Espana (1994) and Kang (2006) take a more mathematical 
approach to measuring human capital by deriving the human capital variable using 
production functions. 
 
Further prominent drivers of South Korea’s economic growth are financial liberalisation and 
export expansion. In Kwack and Lee’s (2006) study, a financial liberalisation index as 
constructed by Chun (2003) was utilised, while Piazolo (1995) used dummies to signify the 
various trade policies adopted by South Korea during certain times of the study period. Lee et 
al. (1994b) measured the degree of export expansion by calculating the export to import ratio. 
Piazolo (1995) measured this variable simply by using the value of total exports. 
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A study was conducted by Feasel et al. (2001) that analysed the impact of investment rates 
and export growth on output growth (GNP) in South Korea. Utilising a vector autoregression 
(VAR) analysis for data from 1956 to 1996, it was found that investment and export growth 
rates had significant short-term effects on output per capita growth rates. While there was 
evidence of influence on long-term output growth, this effect seemed to diminish within four 
years. It was found that investment in equipment did not have any particularly significant 
influence on output growth.  
 
South Korea’s rapid growth can also be attributed to a number of other factors. These include 
the development of growth-promoting institutions and public policies; access to, and adoption 
of, readily available technology as an economic latecomer (Kwack & Lee 2006); the 
appropriate use of public resources for infrastructural development and education; population 
control; the capacity of entrepreneurs and policy makers to adjust rapidly and flexibly to 
external shocks; and the maintenance of a relatively equitable income distribution (Harvie & 
Lee 2003).  
 
In analysing predicted results of a semi-endogenous economic growth model in the South 
Korean economy, Kim (2008) explored the possibility of total factor productivity 
convergence between the South Korean economy and the United States economy, one of the 
richest economies in the world. Taking into consideration steady-state growth rates in both 
South Korea and the United States, Kim found that like the United States, growth accounting 
revealed that 80 per cent of growth in South Korea’s economy could be attributed to 
transition dynamics (increases in R&D intensity and educational attainment). However, the 
factors with the greatest influence on the growth in output per capita were the increases in 
physical capital intensity and educational attainment. It was found that the factors that have 
driven South Korea from its steady state are considerably different to the factors that have 
driven the United States. Furthermore, in addition to steady-state growth rates, Kim also 
analysed the steady-state level of output per worker to deduce the direction of the South 
Korean economy in comparison to the United States. Since 1960, South Korea has been 
growing more rapidly than the United States, and in the instance of total factor productivity 
convergence between the two nations, the growth rate of South Korea will eventually be even 
higher.  
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Table 3 below provides a brief summary of the studies aforementioned, with more detail in 
Table 15 of the Appendix. 
Table 3: South Korea economic growth studies – Summary 
Study Study period Findings 
Sengupta, JK & Espana, JR 1994, 
‘Exports and economic growth in 
Asian NICs: an econometric analysis 
for Korea’, Applied Economics, vol. 
26, pp. 41-51. 
 
1960-86 Positive impact on economic growth: 
• Human capital 
• Increasing returns to scale 
Piazolo, M 1995, ‘Determinants of 
South Korean Economic Growth 1955-
1990’, International Economic 
Journal, vol. 9, no. 4, pp. 109-133. 
 
1955-1990 
 
Positive impact on economic growth: 
• Human capital 
• Investment 
• Exports  
 
Negative impact on economic growth: 
• Inflation 
• Government consumption 
 
Kang, JM 2006, ‘An estimation of 
growth model for South Korea using 
human capital’, Journal of Asian 
Economics, vol. 17, pp.852-66. 
 
1962-1990; 
and 1954-
1990. 
 
Positive impact on economic growth: 
• Human capital 
 
No impact on economic growth: 
• Increasing returns to scale 
 
Harvie, C & Pahlavani, M 2007, 
‘Sources of Economic Growth in South 
Korea: An Application of the ARDL 
Analysis in the Presence of Structural 
Breaks – 1980-2005’, The Journal of 
the Korean Economy, vol. 8, no. 2, pp. 
205-35. 
 
1980-2005 Positive impact on economic growth: 
• Human capital 
• Physical capital 
• Trade openness (exports) 
• Technological innovation 
 
Negative impact on economic growth: 
• imports 
 
 
Kwack, S Y & Lee, YS 2006, 
‘Analyzing the Korea’s growth 
experience: The application of R&D 
and human capital based growth 
models with demography’, Journal of 
Asian Economics, vol. 17, pp. 818-31. 
 
1971-2002 
 
Positive impact on economic growth: 
• Human capital 
• Research and development investment 
• Financial liberalisation 
 
No impact on economic growth: 
• Quantity or hours worked by workers 
 
Negative impact on economic growth: 
• Government output in administration and 
defense 
Yuhn, K & Kwon, JK 2000, ‘Economic 
Growth and Productivity: A Case 
Study of South Korea’, Applied 
Economics, vol. 32, pp. 13-23. 
 
 
 
 
 
 
1962-81 
 
Positive impact on economic growth: 
• Human capital 
• Physical capital 
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Study Study period Findings 
Lee, M, Liu, B & Wang, P 1994, ‘ 
Education, Human Capital 
Enhancement and Economic 
Development: Comparison Between 
Korea and Taiwan’, Economics of 
Education Review, vol. 13, no. 4, pp. 
275-288. 
 
1960-88 Positive impact on economic growth: 
• Human capital 
• Physical capital 
• Export expansion 
 
Feasel, E, Kim, Y & Smith, SC 2001, 
‘Investment, Exports, and Output in 
South Korea: A VAR Approach to 
Growth Empirics’, Review of 
Development Economics, vol. 5, issue 
3, pp. 421-32. 
1956-1996 Positive impact on short-term economic growth: 
• Ratio of real gross investment to real GNP 
• Share of real exports to real GNP 
 
No impact on economic growth: 
• Ratio of real investment in equipment and 
machinery  to real GNP 
Kim, B W 2008, ‘Future of Economic 
Growth for South Korea’, Asian 
Economic Journal, vol. 22, no. 4, pp. 
397-410. 
1950-1993 Positive impact on economic growth: 
• Increase in research and development intensity 
• Increase in educational attainment 
• Physical capital intensity  
 
4.5 The social and economic costs of rapid economic growth in South Korea 
 
In recent years, other studies have emerged, which indicate that South Korea’s rapid growth 
has come at a cost – in the form of reduced welfare and environmental conditions. Social 
indicators research has revealed that by itself, economic growth does not adequately indicate 
the overall development of a society (Lee 2003). A study by Park and Shin (2005) has shown 
that a growing number of South Koreans have noticed a decline in living conditions in recent 
years, following greater democratisation and marketisation. This leads to evidence indicating 
that greater development of the economy does not necessarily equate to better living 
conditions. In terms of family structure, despite evidence of greater quality in family life by 
Yang (2003), according to Kwon (2005), South Korea’s divorce rate has been rising in recent 
years, increasing from 1.1 divorces for every 1,000 people in 1990 to 3.5 divorces for every 
1,000 people in 2003 – one of the highest rates in the world. With respect to health care, 
despite evidence of improved health care provision, the amount of out-of-pocket payments of 
South Korean civilians still greatly outweighs the payments made by health insurance 
companies (Kwon 2003). Furthermore, despite an overall increase in income in South Korea, 
there has been evidence of a rise in the inequality of income distribution, particularly after the 
financial crisis in 1997 (Cheong 2001). A further contributing factor of income inequality has 
been found to be the high land prices in South Korea (Lee 2003). 
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Yoon and Joo (2005) have found evidence that crime rates in South Korea are positively 
correlated with the unemployment rate. As higher economic growth is usually associated with 
lower unemployment, this suggests that crime should also have been reduced in South Korea 
over the last few decades. However, a study by Joo (2003) has found that crime rates in South 
Korea have actually increased dramatically over the past few decades. This study found that 
the crime rate (defined as the total number of crimes that take place per 100,000 people) 
increased 3.6 times from 1,035 in 1970 to 3,697 in 1999.   
 
Chul-Kyoo (2004) claims that over the years, the South Korean society has become 
characterised by the absence of a public welfare system, as well as a steep decline in 
environmental resources, leading to a reduction in people’s quality of life. Chul-Kyoo 
attributes these detrimental factors as a result of the South Korean government’s decision to 
implement a ‘growth first’ economic policy during the financial crisis of 1997-8. This led to a 
disregard for social and ecological impacts in striving to regain momentum in the nation’s 
economic development. 
 
4.6 GPI studies 
 
Many case studies involving the calculation of a GPI for an economy have indicated a 
significantly slower trend in welfare progress than in its corresponding GDP.  
 
In Australia between 1950 and 2000, GDP per capita almost tripled in size from $AU9,126 to 
$AU26,755 (1999-2000 prices). However, when Hamilton and Denniss (2000) calculated a 
GPI per capita for Australia, it did not even double in size from $AU7,218 in 1950 to 
$AU12,527 in 2000. Its average growth rate was only 1.2 per cent, compared to the GDP per 
capita average growth rate of 2.2 per cent. A notable trend is the growing discrepancy 
between GDP and GPI – from a relatively marginal gap of just $AU1,908 in 1950 to 
$AU10,839 in 2000. This suggests reduced welfare in contrast to GDP which indicates 
economic growth. 
 
A collection of studies were collated by Lawn and Clarke (eds. 2008) depicting the use of the 
GPI for individual countries within the Asia-Pacific region. In addition to constructing a GPI 
for Australia, studies were also conducted for New Zealand, Japan, India, China, Thailand 
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and Vietnam over the 1967 to 2006 time period. Although direct comparisons of the results 
cannot be made due to differing methodologies adopted for each country, two main 
conclusions were drawn from the studies. First, each of the case studies concluded that a 
nation’s GDP per capita indicates a different trend over time in sustainable welfare levels.. 
Second, even though the rate of genuine progress experienced in the Asia-Pacific region has 
been significant over the last several decades, it is not as high as GDP suggests. Other 
findings that arose from the comparison of the studies were that the GPI per capita values for 
the wealthy countries (Australia, New Zealand, and Japan) were significantly greater than the 
GPI per capita values for their poor counterparts (India, China, Thailand, and Vietnam). This 
suggests that the wealthier nations experience a far greater level of sustainable welfare than 
the poorer nations. However among the four poorer countries, Thailand’s level of sustainable 
welfare was clearly beyond the welfare calculated for India, China, and Vietnam.  
 
Furthermore, an interesting outcome of the final GPI per capita results for these five nations 
indicated that India and Vietnam’s GPI per capita were still rising at the conclusion of the 
study period, while Thailand and China had already reached a peak. This suggests that 
Thailand and China had already reached a threshold whereby further increases in economic 
growth were being offset by reduced welfare. Upon plotting the annual GPI per capita values 
for each of the countries of interest against their corresponding GDP per capita values, it was 
found that most nations had already reached a threshold. Australia, New Zealand and Japan 
reached thresholds in the range of $15,000 to $25,000 (International 2004 dollars), well 
above Thailand’s threshold of $7,500, and China’s threshold of $5,000. It is proposed that in 
the relationship between GPI per capita and GDP per capita values, the later a nation 
experiences an initial period of rapid GDP growth,  the greater the decline in GDP per capita 
when the GPI starts to stagnate or diminish. Based on this theory, this implies that poorer 
nations who have been slow to or yet to achieve an initial period of strong economic growth, 
may never reach the peak GPI per capita values of the wealthier nations.  
 
A study of the United States economy indicated that from the 1950s until the 1990s, GDP 
more than doubled (Cobb et al. 1995). However, after including variables such as crime, 
resource depletion, and distribution of income to calculate its GPI, this provided a very 
different perspective of the United States economy. Despite an upward trend in the GPI for 
the first two decades of the study, GPI was found to have decreased by a steep 45 per cent 
from about 1970 to the 1990s. This study suggests that over the last few decades of the study, 
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the costs of increased economic activity had begun to surpass the benefits, resulting in 
uneconomic growth. The authors of the study attribute the difference in the GPI and GDP to 
be either the correction of damage and social deterioration from the past, the borrowing of 
resources from the future, or moving functions that are traditionally held within the 
household and community into the monetised economy.  
 
Similarly, a study by The Pembina Institute (Anielski 2001) found that from 1961 to 1999, 
the Canadian province of Alberta experienced an average rate of annual GDP growth of 
4.4 per cent over the study period. The overall condition of well-being was calculated by 
using 51 GPI indicators across the economic, societal, and environmental well-being 
categories.  An economic GPI that was constructed (incorporating factors such as taxes and 
real disposable income) indicated that it grew by an average of 0.4 per cent per annum over 
the study period. However, over that time period, the societal GPI (including factors such as 
income distribution and leisure time) declined by an average of 0.7 per cent per annum, the 
GPI environmental index (incorporating factors such as timber sustainability and energy use) 
fell by an average of 1.0 per cent each year and the overall condition of well-being was 
reduced by an average 0.5 per cent per annum. It was found in the report that when real GDP 
per capita was compared with the overall GPI calculated, their trends over the study period 
differed considerably. While GDP was observed to have been steadily increasing since 1961, 
the GPI was stagnant during the 1960s, only recovering after 1986 as the value of unpaid 
work rose and the importance of oil and gas deteriorated.  
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Table 4 below is a brief summary of the GPI studies drawn upon, however a more 
comprehensive summary of these GPI studies is provided in Table 16 of the Appendix. 
 
Table 4: GPI Studies - Summary 
Study Country Study period 
Hamilton, C & Denniss, R 2000, ‘Tracking Well Being in 
Australia: The Genuine Progress Indicator 2000’, Australia 
Institute, Discussion paper 35. 
Australia 1950-2000 
(financial years, i.e. 
2000 = 1999-2000) 
Lawn, P & Clarke, M (eds.) 2008, Sustainable Welfare in the 
Asia-Pacific, Edward Elgar Publishing, Inc., Massachusetts. 
• Australia 
• New Zealand 
• Japan 
• India 
• China 
• Thailand 
• Vietnam 
1967-2006 
Cobb, C, Halstead T & Rowe, J 1995, ‘If GDP is Up, Why is 
America Down?’, The Atlantic Monthly, vol. 276, no. 4, pp. 59-
73. 
 
United States of 
America 
1950s - 1990s 
Anielski M 2001, The Alberta GPI Blueprint: The Genuine 
Progress Indicator (GPI) Sustainable Well-Being Accounting 
System, The Pembina Institute, viewed 21 April 2008,  
<http://pubs.pembina.org/reports/gpi_blueprint.pdf> 
Alberta (Canadian 
province) 
1961-1999 
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5 Calculation of the GPI 
 
The first step in conducting the analysis for this thesis is to construct a GPI for South Korea. 
Following previous studies, the GPI was constructed using the following equation: 
 
ttttttt AIRCRFORDEBTHLWPPSCCONGPI −−∆−++=                    (5.1) 
Where: 
GPIt = Genuine Progress Indicator at time t; 
CONt = Weighted adjusted consumption expenditure at time t; 
WPPSCt = Welfare from publicly-provided service capital at time t; 
HLt = Value of non-paid household labour at time t; 
∆FORDEBTt = Change in foreign debt position at time t;  
CRt = Cost of crime at time t; and 
AIRt = Cost of air pollution at time t. 
 
The variables and methodology used in calculating a GPI for South Korea were largely based 
upon that employed by Lawn and Clarke (2006). They were collected from a variety of 
sources including the World Bank, the IMF, the Korean Statistical Information System 
(KOSIS), the Korean National Statistical Office, the OECD, the Bank of Korea, the Republic 
of Korea Ministry of Environment, the United Nations, the Australian Institute of 
Criminology, as well as work conducted by Tsuya et al. (2000) (details are provided in 
Table 5). Any gaps in the data were imputed using forecasting methods.  
 
Ideally, a more comprehensive set of variables in the construction of the GPI for South Korea 
would have been utilised, however due to difficulty in obtaining adequate data to develop a 
reasonable cost measure, certain variables were excluded in the analysis. These included the 
cost of family breakdown, the cost of long-term environmental damage, the cost of urban 
waste-water pollution, and also the value of re-forestation that would have been derived from 
the government initiative outlined in Section 2.1. It is noted that if these variables were 
included in the GPI, it may potentially have changed the result significantly. More detail 
relating to the excluded variables is noted in section 5.7.  
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The results of the constructed GPI for South Korea are provided in Table 6. Further detail of 
each of the components of the GPI and how they are calculated are provided below. 
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Table 5: GPI data sources 
Variable Source Details Frequency Time period available 
Private consumption 
expenditure 
World Bank ‘Household final consumption expenditure (constant 
billion won)’ 
Annual 1970-2005 
Public consumption 
expenditure 
World Bank ‘General government final consumption expenditure 
(constant billion won)’ 
Annual 1970-2005 
Expenditure on 
consumer durables 
(ECD) 
KOSIS ‘Expenditure of consumer durables (constant billion 
won)’ 
Annual 1970-2005 
Service from 
consumer durables 
(SCD) 
Derived Derived from adding previous ten years of expenditure 
on consumer durables to arrive at stock of consumer 
durables, and then multiplying by 0.1 (10%) 
Annual 1970-2005  
Values for 1970-1979 were calculated using 
backcasting of average growth rates 
Distribution index 
(DI) 
OECD Data comprised of two types: 
• GMF1 (both sexes): gross monthly earnings 
(including overtime and one twelfth of annual bonuses) 
of full-time South Korean workers. 
GMF1 data was available from 1975 to 2000 (mean 
values from 1975 to 2000, median values from 1984 to 
2000). 
• GMF0 (both sexes): gross monthly earnings 
(excluding overtime and one twelfth of annual bonuses) 
of full-time South Korean workers. 
GMF0 data was available from 2000 to 2005 (median 
values). 
Annual 1970-2005 
A number of steps were involved in 
calculating a time series of real gross annual 
income and therefore the distribution index 
(refer to Section 5.1 for further detail). 
Welfare from 
publicly-provided 
service capital 
(WPPSC) 
Derived Assumed to be equal to 75 per cent of the public sector 
consumption of fixed capital. 
Annual 1970-2005 
Value of non-paid 
household labour 
(HL) 
 
 
 
 
 
Tsuya, Bumpass 
and Choe (2000); 
OECD. 
 
Hours of household labour based on study by Tsuya, 
Bumpass and Choe (2000); minimum wage rate 
obtained from OECD. 
The annual value of household labour per household 
multiplied by number of households. 
Annual 1970-2005 
Data for number of household labour hours 
available for 1994. The number of hours for 
other years is reduced by 1 per cent each year 
due to labour-reducing technologies based on 
assumption by Lawn and Clarke (2006). 
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Variable Source Details Frequency Time period available 
Change in foreign 
debt position 
(FORDEBT) 
 
IMF IFS statistics To calculate South Korea’s net foreign debt, the 
nation’s foreign assets were deducted from its foreign 
liabilities. 
Annual 1970-2005 
Cost of crime (CR) United Nations 
Crime Surveys; 
Australian Institute 
of Criminology 
The number of different categories of crime obtained 
from United Nations Crime Surveys and then 
multiplied by crime costs as calculated by the 
Australian Institute of Technology 
Annual 1970-2005 
 
There were missing data for all categories of 
crime, so these values were interpolated. 
Cost of air pollution 
(AIR) 
Republic of Korea 
Ministry of 
Environment 
To calculate the cost of air pollution, three assumptions 
are made (following Lawn and Clarke 2006): 
1. air pollution is closely related to the level of 
production within an economy, and therefore is 
positively correlated with the nation’s GDP; 
2. air pollution abatement technology improves at the 
rate of 1% per annum, constantly reducing the impact 
of a per unit of production on air quality; and 
3. air pollution damage cost is assumed to be ten times 
control cost. 
Annual 1970-2005 
 
The cost of controlling air pollution was 
available for 2003. Values for other years were 
based on the assumption that air pollution is 
closely related to the level of economic 
growth. 
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Table 6: Genuine Progress Indicator for South Korea 
Year 
Adj. Cons. 
(weighted) 
(billion 
won) 
Welf Cap 
(billion 
won) 
Household 
Labour 
(billion 
won) 
Foreign 
Debt         
(billion 
won) 
Crime 
(billion 
won) 
Air 
Pollution 
(billion 
won) 
GPI  
(billion 
won) 
GPI per 
capita 
(million 
won) 
 + + + - - -   
1970 61431.033 50.683 6590.738 18.212 0.079 0.001 68054.163 2.132 
1971 64334.861 60.625 6984.684 51.854 0.060 0.001 71328.256 2.188 
1972 68588.320 72.518 7519.655 -84.619 0.050 0.002 76265.060 2.293 
1973 74948.115 86.745 8758.700 -61.183 0.038 0.002 83854.703 2.471 
1974 71160.896 103.761 8471.461 81.348 0.038 0.003 79654.729 2.302 
1975 67056.507 124.117 8127.321 -0.760 0.050 0.004 75308.651 2.135 
1976 78719.822 155.698 10017.650 40.830 0.056 0.005 88852.279 2.479 
1977 83669.395 207.339 11279.743 -277.630 0.119 0.007 95433.981 2.621 
1978 97661.048 256.886 13674.166 331.560 0.083 0.009 111260.448 3.010 
1979 117988.579 349.623 16764.800 684.300 0.182 0.011 134418.509 3.581 
1980 114123.817 449.600 15879.904 827.610 0.100 0.014 129625.597 3.400 
1981 114303.059 630.541 16318.900 1264.400 0.115 0.017 129987.968 3.357 
1982 124413.431 840.561 18283.254 2401.930 0.125 0.019 141135.171 3.589 
1983 131335.917 952.065 20109.463 311.470 0.157 0.022 152085.796 3.811 
1984 124556.054 1149.273 19657.745 1258.370 0.142 0.025 144104.534 3.566 
1985 129660.869 1391.304 20857.621 2107.200 0.200 0.028 149802.365 3.671 
1986 136825.321 1389.112 23072.096 -1392.490 0.190 0.032 162678.796 3.950 
1987 141358.191 1507.752 25030.732 -3615.550 0.175 0.038 171512.013 4.125 
1988 156771.898 1755.916 28715.320 -2791.740 0.182 0.044 190034.649 4.527 
1989 184225.460 1841.076 33401.664 62.370 0.240 0.049 219405.541 5.177 
1990 203890.938 2054.302 37213.533 -782.890 0.242 0.059 243941.361 5.690 
1991 223487.646 2514.310 41638.628 1885.300 0.326 0.071 265754.887 6.142 
1992 260118.567 3193.717 48573.344 -972.300 0.467 0.080 312857.382 7.165 
1993 278736.679 3926.203 52488.833 -2521.500 0.785 0.089 337672.341 7.665 
1994 291937.098 4277.052 55939.735 1326.900 0.864 0.103 350826.017 7.892 
1995 318750.930 5077.237 61449.342 2636.200 1.110 0.120 382640.079 8.486 
1996 342708.586 6607.411 65847.018 5007.800 1.091 0.134 410153.990 9.009 
1997 361762.191 8726.757 70194.751 -15918.200 0.971 0.145 456600.784 9.936 
1998 340234.865 13196.182 66534.814 2246.400 0.711 0.141 417718.609 9.025 
1999 332510.795 13272.917 66194.096 -2351.000 0.821 0.153 414327.834 8.888 
2000 362270.990 13382.980 73801.640 -4142.800 0.873 0.166 453597.372 9.649 
2001 374665.223 15347.379 75699.217 3410.800 1.063 0.176 462299.780 9.762 
2002 394885.083 14432.913 79895.300 21773.400 0.942 0.192 467438.762 9.816 
2003 400792.188 16828.600 83047.292 2378.500 0.746 0.201 498288.633 10.412 
2004 397863.475 17854.385 86037.491 -3610.000 0.746 0.214 505364.391 10.520 
2005 413797.894 19391.288 90635.845 5911.900 0.795 0.219 517912.113 10.759 
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5.1 Adjusted consumption expenditure (weighted) (CON) 
 
The weighted adjusted consumption expenditure (CON) variable is the main factor 
contributing to the GPI. The justification is that GDP measures production, but the main 
benefits the population receives is through the consumption of goods and services. However, 
raw consumption figures can provide a misleading impression as consumers receive benefits 
from durable goods long after their initial purchase. Moreover, the ability of individuals to 
consume with differing incomes needs to be considered so adjustment for this is made 
through a distribution index. 
 
( ) 100×+−=
t
ttt
t DI
SCDECDCECON                                          (5.2) 
Where: 
CONt = Adjusted consumption expenditure (weighted) at time t; 
CEt = Consumption expenditure (private consumption plus public consumption) at time t; 
ECDt = Expenditure on consumer durables at time t;  
SCDt = Service from consumer durables at time t; and 
DIt = Distribution index at time t. 
 
Consumption is used as the base item for measuring a nation’s GPI. This is because 
consumption plays a major role with respect to environmental degradation, social 
fragmentation, and can lead to the inability of many to live a purposeful and more satisfying 
life (Hamilton, cited in Lawn & Clarke 2006). However, consumption is widely accepted as a 
suitable base for which to measure genuine progress, and therefore increased consumption 
will lead to an increase in the GPI. Household and government consumption expenditure 
values from the World Bank were used. It should be noted that the calculation of the 
consumption item in the GPI varies in certain studies, where at times, government 
expenditure is not included, for example in Redefining Progress (1999). This also means that 
in this case, only personal consumption expenditure is divided by the distribution index. 
 
Total consumption expenditure was calculated by adding private consumption expenditure 
and public consumption expenditure. As the full benefit of expenditure on consumer durables 
 59
is not gained immediately at the time the good is purchased, expenditure on these items were 
subtracted and replaced by the service from these goods (see below). 
 
This calculated value was then adjusted (i.e. divided) by the distribution index to incorporate 
the ability of low income individuals to consume. The result was then weighted by 
multiplying by 100. This process was followed through to obtain annual weighted 
consumption expenditure values for the each year of the study period from 1970 to 2005. 
 
Each component of the weighted adjusted consumption expenditure variable is discussed 
below in more detail: 
 
• Consumption Expenditure  
 
This component consists of two parts: private consumption expenditure and public 
consumption expenditure. The World Bank data items ‘Household final consumption 
expenditure’ and ‘General government final consumption expenditure’ for South Korea were 
used for the private and public consumption variables, respectively. Annual data was 
obtained from 1970 to 2005.  
 
• Expenditure on Consumer Durables (ECD) 
 
Consumer durables are goods which are presumed to be used for the medium to long-term. 
Examples include whitegoods, cars, and televisions. Due to the long-term nature of these 
purchases, and hence the long-term economic benefit derived from their use, it is considered 
incorrect to include the full price of these purchases in the consumption expenditure variable 
above. This is because the full economic benefit of these goods cannot be reasonably 
assumed to be realised during the financial year it is purchased, as the benefits derived from 
the purchase are sustained over time. Due to this reason, the expenditure amount on consumer 
durables is deducted from the consumption expenditure. GDP includes the expenditure on 
consumer durables, and hence reflects another weakness of it in measuring sustainable well-
being. The data item ‘expenditure on consumer durables’ was obtained from KOSIS (2010) 
for the years 1970 to 2005. A better way of calculating the economic benefit derived from 
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consumer durables is to calculate the service from consumer durables (this is discussed in the 
following section). 
 
• Service from Consumer Durables (SCD) 
 
To reflect economic benefits obtained from the consumption of consumer durables, a 
measure of the service from consumer durables is used. To calculate the service from 
consumer durables, the stock of consumer durables has to be determined. Following Lawn 
and Clarke (2006), it was assumed that the stock will, on average, last for ten years, with the 
value of stock in any one year simply equal to the sum of the previous ten years’ expenditure 
on consumer durables. Hence the stock of consumer durables is a derived variable that is 
based on the KOSIS data item ‘expenditure of consumer durables’, and therefore is based on 
annual data (1970-2005) in South Korean won. 
 
For example, Stock of Consumer Durables (1980) = Expenditure on Consumer Durables 
(1970-1979); and 
 Stock of Consumer Durables (1981) = Expenditure on Consumer Durables (1971-1980). 
 
∑
=
−
=
10
1t
itt ECDStkCD                                              (5.3) 
Where: 
StkCDt = Stock of consumer durables at time t; and 
ECDt-i = Expenditure on consumer durables at time t-i. 
 
With expenditure on consumer durables data only available from 1970, this means that 
effectively, only values for the stock of consumer durables from 1980 can be obtained. The 
growth in stock of consumer durables was relatively constant until 1996, so based on 
assumed constant growth from 1970 to 1996 which is estimated to be 6.1%, values were 
backcast to 1970 using a simple growth rate model. (i.e. values prior to 1980 are depreciated 
at a rate of 6.1% per year). This means goods purchased this year are not added to the stock 
until next year. 
 
To derive the service from consumer durables, a depreciation rate of 10 per cent each year is 
applied so that by the end of the stock life, it will have an economic value of zero. 
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Calculating the annual service from consumer durables simply involves multiplying the start-
of-year stock value by 0.1 (10%), which follows Lawn and Clarke (2006). 
 
1.0×= tt StkCDSCD                                                    (5.4) 
Where: 
SCDt = Service from consumer durables at time t; and 
StkCDt = Stock of consumer durables at time t. 
 
• Distribution Index (DI) 
 
The distribution index is based on the notion that a fall in the ratio of the median annual 
income to per capita GDP represents a growing gap between the income of the wealthy and 
the poor. Hence, if GDP grows but the median income of a nation stays the same, this means 
that the economic growth of an economy has not led to an increase in welfare for the average 
individual. Rather, it has led to a reduction in relative welfare. The distribution index is used 
to adjust the consumption expenditure values to reflect any change in income distribution 
over the study period. An increase in the distribution index represents an expanding gap 
between the incomes of the wealthy and the poor while a decline in the index indicates more 
equality in the distribution of income. 
 
Wage data are used to calculate the distribution index for this study. Labour data was 
obtained from the OECD (2008a) (South Korean won) and comprised of two types: 
• GMF1 (both sexes): gross monthly earnings (including overtime and one twelfth of 
annual bonuses) of full-time South Korean workers. GMF1 data was available from 1975 
to 2000 (mean values from 1975 to 2000, median values from 1984 to 2000). 
• GMF0 (both sexes): gross monthly earnings (excluding overtime and one twelfth of 
annual bonuses) of full-time South Korean workers. GMF0 data was available from 2000 
to 2005 (median values). 
 
For the purposes of this study, the second series (gross monthly earnings excluding overtime 
and one twelfth of annual bonuses) was used in order to adopt a conservative approach. A 
number of steps were involved in calculating this time series and therefore the distribution 
index.  
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Calculating median real gross annual income (excluding overtime) 
 
1. The difference between GMF1 and GMF0 is the addition of overtime and bonus in 
GMF1. Using the overlap year in 2000 when there were both GMF1 and GMF0 data, the 
median GMF0 values were derived using the ratio of median to mean value assuming this 
remained constant. In the overlapping year, 2000, GMF1 is 1486.1 and GMF0 is 1411.8. 
Hence, the ratio of GMF1 to GMF0 is 1.05:1. Using this information, the GMF0 median 
values can be calculated from 1984 to 1999 by multiplying all the available GMF1values 
by 0.95. 
2. For the years between 1975 and 1983, only the mean GMF1 income was available. To 
calculate the median GMF0 values for these years, the mean GMF1 data from 1984 to 
2000 was obtained. From here, the mean ratio of median GMF1 to mean GMF1 data for 
1984 to 2000 is calculated. The mean ratio is 0.86. 
3. Mean GMF1 data from 1975 to 1983 is then multiplied by the mean ratio of 0.86 to 
obtain the GMF0 median values. Combined with the data previously, this provides GMF0 
data from 1975 to 2005. 
4. These monthly median GMF0 values were annualised to obtain nominal annual earnings. 
5. By this stage, GMF0 median values have been calculated from 1975 to 2005, but data 
from 1970 to 1974 is still required to complete the scope of the thesis. To backcast the 
values from 1970 to 1974, the average growth rate in nominal annual earnings is 
calculated from 1975 to 2005, and this growth rate is used to calculate values for the 
years 1970 to 1974.  
6. These values are then divided by the CPI (obtained from the World Bank) and multiplied 
by 100 to calculate real annual income. 
 
Calculating the Distribution Index (DI) 
1. Real GDP per capita is then obtained from the World Bank (constant LCU) for the years 
1970 to 2005. 
2. The ratio of real median annual income and to real GDP per capita is then calculated, 
which is called the ‘income ratio’. 
3. Setting the start of the sample period, 1970, to an index value of 100, the distribution 
indexes were calculated by: 
a. Multiplying the previous year’s index value by the previous year’s ratio of real 
median annual incomes to per capita real GDP; and 
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b. Dividing the result for (a) by the current year’s ratio of real median annual income 
to per capita real GDP (income ratio). 
4. The distribution index is then applied by adjusting the consumption expenditure by the 
values just calculated as shown in equation 5.2. This has the effect of adjusting 
consumption expenditure for income distribution. This value is then weighted by dividing 
by 100 to obtain annual adjusted weighted consumption expenditure values. 
 
Figure 1: Weighted adjusted consumption expenditure v. gross GDP consumption5 
 
 
Figure 1 above illustrates the GPI weighted adjusted consumption expenditure with GDP 
measure of consumption that comprises of the sum of private and public consumption 
without adjusting for any other factors. Despite overall, tracking fairly well over the study 
period, there are some periods in which the two measures diverge. For the first three years of 
the study period, the GPI value of consumption and GDP value of consumption are almost 
identical until GPI consumption drops away from GDP consumption in late 1974. However 
the two measures then grow in sync again in the late 1970s until 1983. In the next decade, 
                                                 
5
 GDP consumption refers to the consumption component of GDP. 
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GPI consumption dropped even further away from GDP consumption than it did in the early 
1970s. This period was the timeframe in which South Korea’s GDP growth accelerated, 
which is reflected in the solid rise in GDP consumption. However, the depiction of GPI 
consumption growth slowing down in that period suggests that other factors that are taken 
into consideration in the GPI measure of consumption (such as the expenditure and service 
from consumer durables, and income distribution) are having more prominent effects on the 
final value of consumption.  
 
Closer examination of the variables that drive the GPI weighted adjusted consumption 
expenditure  reveals that during the years in which GPI consumption dips below GDP 
consumption, the income distribution index is fairly high, indicating that GDP growth is 
growing at a much faster than the median income of South Koreans. This suggests that 
despite GDP growth during these times, the disparity in income between the wealthy and the 
poor is actually exacerbated, leading to unequal income distribution. After a dip in 
consumption due to the Asian financial crisis, it can be seen from the graph that although 
both GPI and GDP measures of consumption are growing, GDP consumption is growing at a 
higher rate. This indicates that despite a reported increase in economic growth, a growing 
disparity in income suggests that South Korea’s citizens are not relatively better off as it is 
mainly the wealthy that are reaping the benefits of a rise in economic activity. 
 
5.2 Welfare from publicly-provided service capital (WPPSC) 
 
Following Lawn and Clarke (2006), welfare from publicly-provided service capital is a 
derived variable where welfare is assumed to be equal to 75 per cent of the public sector 
consumption of fixed capital. This item is included into the calculation of the GPI because a 
large percentage of publicly-funded investment expenditure is spent on the provision of 
service goods such as roads, schools and hospitals, which all provide a positive welfare 
effect. 
 
( ) 75.0××= ttt PPIFCWPPSC                                         (5.5) 
 
Where: 
WPPSCt = Welfare from publicly-provided service capital at time t; 
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FCt = total consumption of fixed capital at time t; and 
PPIt = ratio of public to private investment at time t. 
 
To calculate the WPPSC for South Korea, the nation’s consumption of fixed capital was 
obtained (2000 constant prices, South Korean won) from the IMF International Finance 
Statistics (IFS) from 1970 to 2005. 
 
Data were sourced from DataStream on the public sector share investment and private sector 
share of investment (2000 constant prices, South Korean won) from 1975 to 2005. The ratio 
of the public and private investment was then calculated by dividing the public sector share in 
investment consumption by the private sector share of investment consumption. This ratio 
was then multiplied by the consumption of fixed capital values. These figures are then 
multiplied by 0.75, following the assumption of Lawn and Clarke (2006) that 75% of all 
government investment spending is on service capital rather than producer goods. These 
values provide the WPPSC from 1975 to 2005. 
 
Due to the range of the data set, values are required to be backcasted to 1970. It was 
determined that from 1975 to 2005, the WPPSC values had an average annual growth rate of 
16.4%. Using this information, each of the years prior to 1975 were depreciated accordingly. 
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Figure 2: Welfare from publicly-provided service capital 
 
 
Figure 2 above depicts South Korea’s WPPSC. Although relatively flat for the first few years 
of the study period, the WPPSC begins to pick up in the late 1970s, growing at a steady rate 
until the late 1980s. However, from the late 1980s to around the time of the Asian financial 
crisis, South Korea’s WPPSC increased rapidly, before experiencing stagnated growth 
between 1998 and 2000. Despite a decline in 2002, WPPSC seems to have recovered, rising 
an average 10 per cent for the remainder of the study period.  With the ratio of public to 
private investment fairly constant at approximately 0.2 over the 36-year time period, this 
increase in WPPSC is predominantly driven by sharp rises in the total consumption of fixed 
capital, which increased by an average 20 per cent per year since the beginning of the sample 
period. 
 
5.3 Value of non-paid household labour (HL) 
 
This variable recognises the welfare benefits of non-paid household labour. This entails the 
employment of the net opportunity cost method. The minimum wage in South Korea is used 
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to proxy for the value of non-paid work. Labour-reducing technological progress is taken into 
account, and is estimated to reduce the time spent on household labour by 1 per cent per 
annum. The number of hours expended on non-paid household labour is based on data 
collected by Tsuya et al. (2000).  
 
To calculate the value of non-paid household labour by South Koreans, first, the number of 
hours expended on household labour per year was calculated. This was based on a study by 
Tsuya et al. (2000) who found that in 1994, South Korean households spent 62.4 hours on 
household work per week. The number of hours spent on household labour for other years in 
the study period were calculated based on the assumption by Lawn and Clarke (2006). This 
entailed assuming that the number of hours spent on household labour is reduced by 1% each 
year due to labour-reducing technological advances. Hours per week were then annualised. 
The annual amount of labour expended on household work was then multiplied by the 
minimum wage rate. The wage rate used for household labour was the South Korean 
minimum wage in 2000 (1,688 KRW). This figure was obtained from the OECD (2008b). 
 
The annual household labour value was then adjusted by the ratio between the minimum 
wage and the corresponding year’s (2000) annual median income. The annual value of 
household labour per household was then multiplied by the number of households. 
Household numbers were obtained from KOSIS, but were only available at 5-year intervals 
from 1980 to 2005. Hence the missing values between 1970 and 1979 were linearly 
interpolated. The average growth rate for those 25 years was 3.97%. Assuming a constant 
rate of growth, all years prior to 1980 up until 1970 were then backcasted using a 
depreciation rate of 3.97%.  
 
tttt HSHLDMINWAGEHRSHL ××=                                    (5.6) 
Where: 
HLt = value of household labour at time t; 
HRSt = annual number of hours spent on household labour by households at time t; 
MINWAGEt = minimum wage at time t; and 
HSHLDt = number of households at time t. 
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Figure 3: Household labour 
 
 
Figure 3 displays South Korea’s value of household labour from 1970 to 2005. Similar to the 
nation’s GDP growth over the same time period, the graph depicts a steady rise before a dip 
during the Asian financial crisis. However after a recovery shortly after the crisis, growth in 
the household labour value seems to have continued to rise at a strong rate. Over this time 
period, the annual numbers of hours spent on households declined by almost 30 per cent, 
from 4,120 hours in 1970 to 2,905 hours in 2005. This reflects the assumption in the model, 
which estimates that labour-reducing technological progress reduces the time spent on 
household labour by 1 per cent per annum. This suggests that the upward trend in the value of 
household labour has been due to an increase in the number of households, likely to be a 
result of rises in the population and the minimum wage.  
 
5.4 Change in foreign debt position (FORDEBT) 
 
Daly and Cobb (1989) suggest that a country’s source of capital may be indicative of its 
economic welfare sustainability. They claim that when a developed country funds its 
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accumulation of capital through the use of foreign sources, this may reflect an underlying 
long-term instability in a country’s economy due to lack of financial independence. Hence, 
for the purposes of the study, foreign financing will be deemed as having a negative effect 
upon economic welfare. 
 
To calculate South Korea’s net foreign debt, the nation’s foreign assets were deducted from 
its foreign liabilities (obtained from IMF IFS statistics) (International Monetary Fund 2007). 
All values are in constant year 2000 South Korean won prices. 
 
The difference in net foreign debt from one year to the next equates to the change in foreign 
debt position.  
 
1−−=∆ ttt NETFORDEBTNETFORDEBTFORDEBT                          (5.7) 
Where: 
∆FORDEBTt  = Change in foreign debt position at year t; 
NETFORDEBTt = Net foreign debt at year t; and 
NETFORDEBTt-1 = Net foreign debt at previous year. 
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Figure 4: Change in foreign debt position 
 
 
Figure 4 displays South Korea’s change in net foreign debt each year compared to the 
previous year. For approximately the first decade of the study period from 1970 to 1980, the 
change in foreign debt position remained stable. South Korea’s position then becomes more 
volatile after 1980, before the change in net foreign debt plunges in 1997, indicating that net 
foreign debt in 1997 was significantly lower than net foreign debt in 1996. However after 
financial assistance provided by the IMF in 1998, the change in net foreign debt position 
inversed to almost the same level prior to 1997. Greater volatility in South Korea’s foreign 
debt position is clear during the latter years of the study period.  
 
5.5 Cost of crime (CR) 
 
The cost of crime is included in the GPI as it indicates the impact of economic activity upon 
human relations, social institutions, and the self-esteem of some individuals. Including it in 
the GPI serves as an indicator of both the impact of economic growth upon crime rates, and 
the impact of crime rates on economic growth. 
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Crime data was obtained from the United Nations Crime Surveys (United Nations Office on 
Drugs and Crime 2010). Data for nine categories of crime were obtained for the following 
years: 
 
Homicide:   1970, 1974-2000 
Assault:   1970, 1974-2000 
Rape:    1970, 1974-2000 
Robbery:   1970, 1974-2000 
Theft:   1974-2000 
Burglary:   1990-2000 
Fraud:    1974-2000 
Embezzlement:  1980-2000 
Drug offenses:  1974-2000 
 
All values for missing years were linearly interpolated. For the homicide category, the 
missing years between 1970 and 1974 were assumed to be the average between the 1970 
value and the 1974 value as the values for the two years were not very different. For the 
assault, rape, and robbery categories, the values for the missing years between 1970 and 1974 
were calculated using a constant growth rate. 
 
For the theft category, the missing values before 1974 were calculated by first calculating the 
difference between each of the years for which data were available. The average of these 
differences was then taken and subtracted from the first year in which data were available. 
For example, the first year in which data were available for the theft category was 1974. To 
calculate the values for 1970, 1971, 1972 and 1973, the difference between each year from 
1974 to 2000 was obtained. The average of these differences was then determined. Therefore 
to derive the value for 1973, the average of the differences was subtracted from the value for 
1974, and to calculate the value for 1972, the average of the differences was subtracted from 
the value for 1973, and so on until data for the full sample period was obtained. 
 
Data for the burglary category were only available from 1990 to 2000. Since there was 
volatility in the data and no clear trend, the values for each of the years prior to 1990 were 
simply assumed to be equal to the average of the values between 1990 and 2000. The missing 
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values for the years from 1970 to 1973 for the fraud category were assumed to be equal to the 
value for the first available year, 1974. This was because growth in the number of fraud 
offences in the first twenty years of the study was relatively low. 
 
Due to volatility and the absence of a distinctive trend in the data, to calculate the missing 
values between 1970 and 1979 for the embezzlement category, the average for each of the 
years in which data was available between 1980 and 2000 was calculated. This value was 
then used to represent the value for the missing years. 
 
The missing values between 1970 and 1973 for the drug offences category was calculated in 
a similar manner to the embezzlement category in that the average of the values between 
1974 and 2000 was derived and used for the years between 1970 and 1973. To obtain the 
values for each of the categories from 2001 to 2005, the average of the previous two years’ 
data was used. For example, to obtain the homicide value for 2001, the average value for 
1999 and 2000 was calculated; to obtain the value for 2002, the average value for 2000 and 
2001 was calculated, and so on. Assuming that the cost of crime in South Korea is similar to 
that in Australia, these values were then multiplied by the cost of crime in 2003 as per the 
Australian Institute of Criminology (AIC). Ideally, the same costs would not be used for 
South Korea as in Australia, however due to limited data, Australian crime costs were used as 
a proxy. 
 
Values for homicide, assault, rape, robbery and burglary were easily attainable. The AIC had 
one joint value for fraud and embezzlement, so the number of offences in each of these two 
categories for South Korea were added together and multiplied by the cost. Since the AIC 
only provided a lump value for the cost of ‘fraud’ in 2003, this value was divided by the 
number of convictions for fraud in 2002 (latest value available) as provided by the United 
Nations Crime Survey to obtain the average cost of each fraud offense. Similarly, the AIC 
only provided the total cost of drug offenses in Australia, and hence this value was divided by 
the total number of convictions for drug offenses in 2002. 
 
Values obtained from the AIC were in Australian dollars and had to be converted into South 
Korean won using exchange rates from 1970 to 2005 provided by DataStream. Since 
homicide, assault and rape are usually the types of crimes that are based on wages lost, the 
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values for these categories were adjusted by wage costs (i.e. the ratio of the nominal median 
annual earnings in South Korea to the nominal median annual earnings in Australia). 
 
Figure 5: Cost of crime 
 
 
Figure 5 above depicts the quantitative cost of crime in South Korea from 1970 to 2005. It 
shows that South Korea’s cost of crime was relatively low for the first couple of decades of 
the study period, but then accelerated in the first half of the 1990s. During this period, South 
Korea experienced a high level of economic growth with its GDP growth rate averaging 8 per 
cent per year and the unemployment rate averaging only 2.5 per cent per year (World Bank 
2008). This contrasts with findings by Yoon and Joo (2005) which contend that crime rates in 
South Korea are positively correlated with the unemployment rate. Upon closer examination 
of the data, it was found that there was a sharp rise in the number of assaults in South Korea 
in the late 1980s when the South Korean economy was booming. This lasted for a few years, 
before it settled down to relatively low levels similar to before the mid 1980s. It was also 
found that the most prevalent crimes of the 1990s in South Korea were fraud and 
embezzlement, averaging almost 96,000 offences per year. After applying the AIC average 
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cost of fraud and embezzlement to South Korean data, this led to the category accounting for 
an average of 99 per cent of the total cost of crime in any given year of the study.  
 
The late 1990s was met with a sharp drop in the cost of crime around the time of the Asian 
financial crisis, and then followed by increased volatility. This may suggest that during times 
of economic uncertainty, there are fewer opportunities to commit financial-based crimes. 
Over the study period, crime rates in South Korea seemed to be trending upwards. 
 
5.6 Cost of air pollution (AIR) 
 
The depletion of air quality within a country reflects unsustainable welfare as economic 
growth is clearly leading to a cost to the environment. As economic activity within a nation 
rises, production grows, which leads to more pollution from manufacturing sites. 
Furthermore, expanding businesses require more workers who require more cars to commute 
to work. This reflects the costs of air pollution associated with economic growth. 
 
To calculate the cost of air pollution, three assumptions are made (following Lawn and 
Clarke 2006): 
1. air pollution is closely related to the level of production within an economy, and 
therefore is positively correlated with the nation’s GDP;6 
2. air pollution abatement technology improves at the rate of 1% per annum, constantly 
reducing the impact of a per unit of production on air quality; and 
3. air pollution damage cost is assumed to be ten times control cost. 
 
In 2003, it was found that the cost of controlling air pollution was $US2.4 billion (Republic 
of Korea Ministry of Environment 2006). South Korea’s GDP values were collected from 
1970 to 2005 (World Bank 2008) and these values were then deflated by multiplying them by 
deflator values from the World Bank, resulting in real GDP values. Real GDP indexes were 
then obtained by setting 2003 as the base year, and hence setting it with a value of 100. For 
the year 2003, air pollution abatement technology was given a value of 1, with each year 
before 2003 having a value 1% higher and each year after 2003, being 1% less. 
                                                 
6
 Although air pollution may be found to be negatively correlated to a nation’s GDP in developed countries (e.g. 
ISEW studies for Belgium, UK, Sweden, France), South Korea’s economy is unlikely to be on par in terms of 
development with these aforementioned economies.   
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The air pollution technology index was then calculated by multiplying the real GDP index by 
the air pollution technology value. Using an exchange rate of 1,191.614 (World Bank 2008), 
the cost of controlling air pollution in 2003 equated to 2 million won. Hence, the cost of air 
pollution was calculated by multiplying the air pollution index by 2 million won. 
 
Figure 6: Cost of air pollution 
 
 
Figure 6 above illustrates that the cost of air pollution in South Korea over the study period 
has been relatively steady, albeit for a slight dip during the Asian financial crisis. This may 
have been attributed to a reduction in manufacturing activity as a result of a slow-down in 
economic activity.  
 
5.7 Other variables  
 
Ideally, a more comprehensive set of variables in the construction of the GPI for South Korea 
would have been utilised, however due to difficulty in obtaining adequate data to develop a 
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reasonable cost measure, certain variables were excluded in the analysis. It is noted that if 
these variables were included in the GPI, it may potentially have changed the result 
significantly.  In particular, important variables that would have been included in the GPI for 
South Korea due to its large impact on the result would have been the cost of long-term 
environmental damage, which is a relatively large component of the GPI. Large values are 
normally attached to this variable due to the assumed accumulative costs associated with 
energy consumption. As energy consumption tends to rise over time to accommodate 
growing populations, the cost of long-term environmental damage is usually speculated to 
increase, resulting in a lower GPI as time goes on. 
 
In summary, variables that were considered included the following: 
 
• Cost of family breakdown – as South Korea’s divorce rate is one of the highest in the 
world (Kwon 2005), the inclusion of this variable would have provided valuable insight 
into how this would have affected South Korea’s GPI over time; 
• Cost of long-term environmental damage; 
• Cost of urban waste-water pollution; and 
• The value of re-forestation that would be derived from the government initiative outlined 
in Section 2.1.  
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6 Data and Methodology 
 
Two sets of data are required for this study. One set is collected for the calculation of the GPI 
as detailed in the previous chapter and a second set for the empirical study comparing the GPI 
with GDP.  The study necessitates the use of annual data which were collected over the 36 
year period from 1970 to 2005. All variables with a monetary value are presented in the local 
currency, the South Korean won. Variables in current prices were deflated using the 
consumer price index so that all values were in constant prices with 2000 as the base year. 
This chapter details the data collection for GDP model as well as the specification of models 
estimated. 
 
6.1 GDP Model: Data 
 
As demonstrated by the literature review and findings from general economic theory in 
Section 4, the following variables were found to be important sources of economic growth for 
South Korea and are therefore used in the empirical models (a summary of these variables are 
presented in Table 7): 
 
• Physical capital expenditure per capita; 
• Export expenditure per capita; 
• Research and development expenditure per capita; 
• Inflation (% change in the consumer price index); and 
• Human capital (defined as the number of South Koreans aged 15 years and over who 
had completed post-secondary education as a proportion of the population aged 15 
years and over).  
 
The real GDP per capita, physical capital per capita, export expenditure per capita and 
inflation variables were all sourced from the World Bank, while the research and 
development expenditure per capita variable was sourced from the South Korean Ministry of 
Education, Science and Technology, and the human capital variable was sourced from Barro 
and Lee (2000). Each variable is discussed in turn: 
 
78 
 
Real GDP per capita 
Many studies on South Korea’s economic growth use real GDP. However, this study follows 
Lawn (2008, cited in Lawn & Clarke 2008) and Lee et al. (1994b) in using real GDP per 
capita as the dependent variable. This allows for the fact that South Korea’s population has 
increased from 32 million to 48 million over the study period, and by doing so, provides a 
more accurate representation of progress. Annual real GDP per capita data were sourced from 
the World Bank in South Korean won for the full study period between 1970 and 2005 
inclusive. 
 
Physical capital expenditure per capita 
Physical capital expenditure has been widely attributed to economic growth and was 
therefore used in this study. Physical capital expenditure was sourced from the World Bank 
in constant South Korean won for each year between 1970 and 2005. This was then divided 
by the population, also obtained from the World Bank. 
 
Export expenditure per capita 
Increased exports as a result of fewer barriers to trade has often been cited as method of 
expanding economic growth, particularly in Asian economies. Annual export income data 
was extracted from the World Bank in constant South Korean won for the 36 years between 
1970 and 2005. These data were then divided by population data from the World Bank to 
determine export values per capita.  
 
Inflation 
Changes in consumer prices, also known as inflation, are also incorporated into the model as 
changes in prices normally affect aggregate demand and supply of goods and services, which 
in turn affects economic output. For example, when the price level rises, this normally results 
in an increase in the interest rate. An increase in the interest rate tends to discourage 
consumption and investment expenditure as the cost of borrowing rises. Therefore the 
incorporation of inflation data into the model is important in tracking the underlying 
relationship it has with economic growth. South Korean inflation data were sourced from the 
World Bank in annual percentage changes for 1970 to 2005.  
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Research and development expenditure per capita 
Research and development expenditure data were obtained from the South Korean Ministry 
of Education, Science and Technology, which were available every five years between 1970 
and 1995, and then every year from 1996 to 2005. Data in the missing years were interpolated 
using the average growth rate between the missing years. This was then divided by 
population data from the World Bank to arrive at per capita values. 
 
Human capital 
Human capital has been found to be a driver of GDP growth for South Korea in a number of 
studies (Harvie & Pahlavani 2007; Kwack & Lee 2006; Kang 2006; Yuhn & Kwon 2000; 
Piazolo 1995; Sengupta & Espana 1994; Lee et al. 2004b). To proxy for the effect of human 
capital on economic growth, this study utilised the number of South Koreans aged 15 years 
and over who had completed post-secondary education as a proportion of the population aged 
15 years and over as provided in work by Barro and Lee (2000). These data were available as 
a percentage of the population aged 15 and over for every five years between 1970 and 2000 
so years in between were interpolated using the average rate of growth between each of the 
five years for which data was available.  Human capital for the years 2001 to 2005 was 
estimated by applying the average rate of growth calculated between 1995 and 2000, and then 
assumed to grow from the year 2000 by that rate. 
 
A number of other variables were investigated to proxy for human capital, including the 
number of South Koreans who had completed post-secondary; the number of university 
students as a percentage of the population; the number of secondary school students; and the 
number of secondary students as a percentage of the population. The results of the alternative 
measures are discussed below. 
 
The number of South Koreans aged 15 years and over who had completed post-secondary 
education was derived from data by Barro and Lee (2000), calculated by using percentages 
provided as stated above. The number of current university students and secondary students 
in South Korea was also considered by utilising data provided by the South Korean Ministry 
of Education, Science and Technology. Data for this series, entitled ‘Schools, Students and 
Teachers by Year’, were available for 1965, 1975, 1985, 1990 and then every year from 1995 
until 2005. Again, missing years in between were interpolated by calculating the average 
growth in the number of the university students each year. To calculate the number of 
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university students as a percentage of the population, the data series that was estimated 
previously was used to divide by population statistics for each of the corresponding years, as 
provided by the World Bank. 
 
The number of secondary students was also explored, sourced from the ‘Schools, Students 
and Teachers by Year’ data set from the South Korean Ministry of Education, Science and 
Technology. Data for this series were available for 1965, 1975, 1985, 1990 and then every 
year from 1995 until 2005. Again, missing years in between were interpolated by calculating 
the average growth in the number of the secondary students each year. Similarly to the 
university students as a proportion of the population, to calculate the number of secondary 
students as a percentage of the population, the data series that was estimated previously was 
used to divide by population statistics for each of the corresponding years, as provided by the 
World Bank. 
 
Table 7 provides a summary of each of the variables used in GDP model and where they are 
sourced from. 
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Table 7: GDP variables and sources 
Variable Source Details Frequency Time period available 
Real GDP per capita 
(value level) 
World Bank ‘GDP per capita (constant billion Won)’ Annual 1970-2005 
Physical capital 
expenditure per 
capita (value level) 
World Bank ‘Gross fixed capital formation (constant billion Won)’ 
divided by ‘Population, total’. 
Annual 1970-2005 
Export expenditure 
per capita (value 
level) 
World Bank ‘Exports of goods and services (constant billion Won)’ 
divided by ‘Population, total’. 
 
Annual 1970-2005 
Inflation (growth 
rate) 
World Bank ‘Inflation, consumer prices (annual %)’. 
 
Annual 1970-2005 
Research and 
development 
expenditure per 
capita (value level) 
South Korean 
Ministry of 
Education, Science 
& Technology 
‘Total R&D expenditure (constant billion Won’ divided 
by World Bank, ‘Population, total’. 
 
 
Every 5 years 
between 1970 
and 1995 and 
then every year 
from 1996 to 
2005. 
1970-2005 
 
Data in the missing years were interpolated 
using the average growth rate in between the 
missing years. These values were then divided 
by the population to obtain R&D expenditure 
per capita. 
 
Human capital (%) Barro and Lee, 
2001 
Number of South Koreans who have completed post-
secondary education as a proportion of the population 
aged 15 and over. 
 
Every 5 years 
between 1970 
and 2000. 
1970-2005 
 
Years in between were interpolated using 
average rate of growth between each of the 
five years for which data was available. 
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Data summary statistics 
 
Table 8 presents summary statistics for each of the variables used in the model. Over the 36-
year study period, it can be seen that the median GDP per capita was 6.3 million won 
($US5,544); however at the end of the study period in 2005, it reached a value of 14.9 million 
won ($US13,210). Over the same time period, the median GPI per capita exhibited a slightly 
lower result of 4.3 million won, but like GDP per capita, reached its highest value at the end 
of the study period (10.7 million won), albeit approximately 4 million won lower than GDP 
per capita. 
 
Exports per capita in South Korea have been on a steady upward trend over the study period, 
consistent with GDP per capita growth, with a median value of 1.2 million won per year. 
Growth in research and development per capita has been relatively more steady, with an 
annual median value of 100,000 won. Although physical capital per capita was growing at a 
relatively strong pace for the first 25 years of the study period, it experienced a large drop 
around the time of the Asian financial crisis, declining by almost a quarter in value from 1997 
to 1998. However, this value soon picked up again after the Asian financial crisis, but at a 
slower pace than reported previously. 
 
Inflation in South Korea has been fairly volatile over the study period, particularly in the first 
decade. In 1980, South Korea’s annual inflation rate was a staggering 28.7 per cent – triple its 
mean inflation rate of 8.7 per cent. 
 
The number of South Koreans who have completed tertiary education as a proportion of the 
population aged 15 years and over has been on a steady rise since the 1970s, apart from a dip 
at the end of the 1980s. As at 2005, 14 per cent of the South Korean labour force had 
completed tertiary education, compared with only 2.6 per cent of the labour force at the 
beginning of the study period in 1970. 
 
In analysing the shape of the distributions of each of the variables, positive skewness was 
evident with the mean consistently exceeding the median values. This indicates that the mean 
is influenced by some unusually high values, skewing the distribution to the right. In terms of 
the kurtosis (how peaked the distribution is) for each of the variables, most are around 1.8, 
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with the exports per capita and inflation exceeding 3 The distributions of these two variables 
are non-normal, unlike the other variables. 
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Table 8: Summary statistics: GDP variables 
  GDP per cap 
(million 
won) 
GPI per cap 
(million won) 
Exports per cap 
(million won) 
R&D per 
cap (million 
won) 
Physical cap 
per cap 
(million won) 
Inflation 
(%) 
Human capital 
(%) 
 
  
 
      
 
 Mean 7.167 5.698 2.043 0.142 2.178 8.683 7.439 
 Median 6.270 4.324 1.225 0.098 1.775 5.980 6.300 
 Maximum 14.900 10.723 8.070 0.446 4.330 28.700 14.000 
 Minimum 2.163 2.133 0.097 0.008 0.323 0.810 2.600 
 Std. Dev. 4.079 3.052 2.199 0.134 1.469 7.333 3.533 
 Skewness 0.424 0.366 1.333 0.691 0.183 1.271 0.461 
 Kurtosis 1.790 1.527 3.718 2.216 1.412 3.611 1.860 
 
       
 Jarque-
Bera 3.274 4.056 11.435 3.790 3.982 10.249 3.228 
 Probability 0.1946 0.1316 0.0033 0.1503 0.1366 0.0060 0.199 
 
       
Obs. 36 36 36 36 36 36 36 
 
       
Aug. D-F stat (p-value)       
Level 
(Trend & 
Intercept, 
Lags=3) 0.7738 0.5803 1.000 0.9847 0.2964 0.0196 Phillips Perron 
trend stationary 1st Difference 
(Trend & 
Intercept, 
Lags=3) 0.0001 0.0008 0.0025 0.0025 0.0025 - 
Stationarity I(1) I(1) I(1) I(1) I(1) I(0)  
                
Note: The human capital variable is detrended and is proxied by the number of South Koreans who have completed post-secondary education as a percentage of the 
population aged 15 years and over. 
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Testing for stationarity 
 
Stationarity is tested for each of the variables, as non-stationarity in data has the 
potential to lead to unreliable least squares estimators, test statistics, and predictions. 
To test for stationarity among GDP driver variables, the Augmented Dickey-Fuller 
test was used. Inflation was the only variable that was stationary with the null 
hypothesis of a unit root able to be rejected with all remaining variables integrated at 
order one. 
 
When the human capital variable was graphed, it illustrated a distinct structural break. 
To account for this, the Phillips-Perron test was applied (as illustrated in Enders 2004) 
in preference to the Augmented Dickey-Fuller test. In 1980, the South Korean 
government undertook drastic reform of tertiary education by making more places 
available for aspiring higher education students. This caused tertiary education 
enrolments in South Korea to soar by 2.5 times between 1980 to 1990 (Kim 2002). 
Hence, the Phillips-Perron test was chosen as it allows for structural breaks. After 
allowing for the structural break in 1983, the Phillips-Peron test showed the series to 
be trend stationary. 
 
6.2 Determinants of growth and genuine progress: Methodology 
 
Several models are explored when examining determinants of South Korea’s growth 
and genuine progress. The first model that is estimated incorporates all variables 
considered to be drivers of GDP, namely exports per capita, research and 
development expenditure per capita, investment in physical capital per capita, 
detrended human capital in the form of the number of South Koreans who have 
completed post-secondary education as a proportion of the population aged 15 years 
and over, as well as South Korea’s annual inflation rate. GDP per capita, the value of 
exports per capita, the value of research and development per capita, and the value of 
investment in physical capital were all differenced since they were found to be non-
stationary. 
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   ttttttot INFHCDETRENDKRDXy εββββββ +++∆+∆+∆+=∆ 54321       (6.1) 
 
Where: 
∆yt = Change in value of South Korea’s GDP per capita at time t or change in value of 
South Korea’s GPI per capita at time t, as applicable ; 
∆Xt = Change in value of South Korea’s exports per capita at time t; 
∆RDt = Change in value of South Korea’s research and development per capita at 
time t;  
∆Kt = Change in value of South Korea’s investment in physical capita at time t; 
DETRENDHCt = Number of South Koreans who have completed post-secondary 
education as a percentage of the population aged 15 years and over after detrending, 
at time t; and 
INFt = South Korea’s annual inflation rate at time t. 
 
To test the robustness of this specification, further models are estimated. The next 
model incorporates an inflation squared variable to test for a non-linear effect. This is 
because it is widely regarded that while very low levels of inflation occur during 
economic recessions, these low levels are not bad for economic growth, while high 
levels of inflation are. Therefore by keeping inflation within a range of 2 to 3 per cent 
rather than try to reduce it to zero, central banks can use inflation as an indication of 
unsustainable price growth in the economy. Below is the model that is estimated. 
 
ttttttot INFINFKRDXGDP εββββββ +++∆+∆+∆+=∆ 254321             (6.2) 
 
As there was a noticeable drop in GDP in 1998 due to the Asian financial crisis, a 
dummy variable was included to account for this effect, as follows: 
 
ttttot DUMINFKRDXGDP εβββββ +++∆+∆+∆+=∆ 984321               (6.3) 
 
Where DUM98 = Dummy variable during 1998. 
 
 87 
 
A final model is estimated, omitting the human capital variable because of a lack of 
statistically significant results. Cointegration is tested to determine if any of the 
variables share a common stochastic trend. 
 88 
 
7 Results 
 
This chapter presents the empirical results of applying the model to both GDP and 
GPI and examines whether the drivers of each are the same. It starts by tracking GDP 
per capita and the GPI per capita over the study period to analyse their relationship 
over time.  
 
7.1 GDP per capita vs. GPI per capita 
Figure 7: GDP per capita vs. GPI per capita 
 
 
Figure 7 indicates that over the 36-year study period from 1970 to 2005, the value of 
South Korea’s GDP per capita has been consistently above its corresponding GPI per 
capita. From 1970 to 1973, South Korea’s GDP per capita and GPI per capita were 
virtually the same, until the two values diverged in 1974. This is a reflection of the 
trend of the weighted adjusted consumption expenditure, for which the decline can be 
attributed to a rise in the income distribution index during the same period. The 
increase in the distribution index is indicative of an expanding gap between the 
incomes of the wealthy and the poor, thereby resulting in a dip in the GPI per capita. 
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However in 1976, the GPI per capita picked up until it reached a peak in 1979 and 
again in 1983. The peak that the GPI per capita reached in 1979 would be the closest 
it would come to the level of GDP per capita within the study period since 1974. 
Again, a clear driver of the growth of GPI per capita in 1979 was the distribution 
index which was only 89.9 during that year – the lowest level recorded during the 
entire period of interest. During the first half of the 1980s, although growth was 
sluggish for both GDP per capita and GPI per capita, growth in GPI per capita was 
still lower. This was consistent with the distribution index, which began to increase 
during this period, indicating a rise in income inequality. 
 
From the mid 1980s up until the Asian financial crisis in 1997/1998, the graph clearly 
displays an acceleration in both GDP per capita and the GPI per capita where both 
lines are virtually parallel, and a gap of approximately 2 million won ($US2,000) 
exists. This suggests that the drivers of GDP per capita during this period are also 
influencing the GPI per capita at the same rate. This is reflected in South Korea’s 
GDP growth where prior to 1998, the average rate for South Korea was 7.8 per cent 
while the GPI growth rate was slightly lower at 7.5 per cent. According to the OECD 
(2003), South Korea’s increase in the ratio of persons of working age (15 to 64 years 
of age) to the total population in the 1990s was a key factor of the nation’s rise in 
GDP per capita. During this time period, most components of the GPI per capita also 
increased, namely weighted adjusted consumption expenditure, welfare capital and 
household labour. Combined with a decline in foreign debt, this led to rises in the GPI 
per capita. 
 
 In 1997, it can be seen that both measures contract as a result of the Asian financial 
crisis, and then pick up again – the GPI at a slower rate than GDP. After the Asian 
financial crisis, GDP and GPI growth rates started to diverge quite significantly with 
GDP growth averaging 5.8 per cent and GPI growth only averaging 3.3 per cent. This 
could be due to a number of factors: a steady increase in income inequality, stagnation 
in welfare capital, and massive foreign debt incurred as a result of the IMF bailout in 
1998.  GPI per capita growth appears to taper off towards the end of the study period 
while GDP per capita is observed to be growing at a solid rate. The increasing 
divergence between the two measures reveals that despite GDP per capita indicating 
an expansion in economic activity, when taking into consideration social and 
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environmental factors, South Korea’s citizens are not as well off as GDP per capita 
suggests and therefore GDP may well be overstating the nation’s true economic well-
being. This is consistent with several components of the GPI such as air pollution that 
make up an increasing proportion of the GPI over time. This result is consistent with 
findings from other GPI studies, suggesting the importance of taking into 
consideration social and environmental factors when measuring genuine progress 
within a nation. This will assist in policy-making as there would be a more 
comprehensive analysis of the impact of certain policies. Adopting indicators such as 
the GPI during policy-making processes allow trends in the condition of society and 
the natural environment to be observed. This expands the information available to 
policy-makers to make more informed decisions. 
 
As discussed earlier in Section 3.4, an issue that has been flagged as a weakness of the 
GPI by Neumayer (1999) is the dominating effect of certain items. In this particular 
case, if more data more available for various components of the GPI, this could 
potentially demonstrate a greater disparity between the values for the GPI per capita 
and GDP per capita. If more data were available for ‘negative impact’ variables, such 
as those mentioned in Section 5.7 – namely the cost of family breakdown, the cost of 
long-term environmental damage, and the cost of urban waste-water pollution – this 
would provide a greater balance between the ‘positive impact’ and ‘negative impact’ 
variables of the GPI. This is because the consumption component comprises a large 
proportion of the GPI, and therefore tends to ‘add’ more to the GPI than all of the 
current ‘negative’ impact variables.  
 
Upon observing Figure 7, it can be seen that the GPI and GDP relationship for South 
Korea is very similar to that found for Thailand in the study by Clarke and Islam 
(2005). This similarity is a direction that can be pursued for future research.  
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7.2 GDP model 
 
The section provides the results from the estimation of the empirical models. Table 9 
presents results using GDP per capita as the dependent variable. The results comprise 
of four different models. As discussed in Section 6.1, due to the presence of non-
stationarity within the exports, research, physical capital, and human capital data sets, 
these variables were differenced so that they were stationary in the model.  
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Table 9: GDP model results for South Korea 
 Base model Inflation squared 
Dummy = 
1998 Final model 
     
 Coefficient Coefficient Coefficient Coefficient 
Intercept 0.2259 0.2933 0.2710 0.2220 
 (0.0001)*** (0.0003)*** (0.0001)*** (0.0001)*** 
Exports 0.1519 0.1435 0.2013 0.1619 
 (0.1382) (0.1212) (0.0405)** (0.0822)* 
Research 5.5484 5.0517 3.9316 5.5961 
 (0.0219)** (0.0329)** (0.1346) (0.0186)** 
Physical capital 0.8761 0.8854 0.7526 0.8669 
 (0.000)*** (0.000)*** (0.000)*** (0.000)*** 
Inflation -0.0077 -0.0229 -0.0093 -0.0075 
 (0.0315)** (0.0639)* (0.0125)** (0.0283)** 
Human capital 0.0086    
 (0.8019)    
Inflation squared  0.0005   
  (0.1893)   
Dummy = 1998   -0.302272  
   (0.1977)  
     
R-squared 0.8821 0.8888 0.8885 0.8818 
Adjusted R-squared 0.8618 0.8696 0.8693 0.8661 
S.E. of regression 0.1214 0.1180 0.1181 0.1195 
F-statistic 43.390 46.340 46.223 55.967 
P-value (F-statistic) (0.000)*** (0.000)*** (0.000)*** (0.000)*** 
Akaike info criterion -1.2239 -1.2821 -1.2799 -1.2788 
Schwarz criterion -0.9572 -1.0155 -1.0132 -1.0566 
Hannan-Quinn criter. -1.1318 -1.1901 -1.1878 -1.2021 
Durbin-Watson stat 2.2109 2.3193 1.8780 2.2154 
     
Heteroskedasticity test (White)    
F-statistic 4.336 5.104 4.033 5.475 
P-value (F-statistic) 0.0046*** 0.0018*** 0.0067*** 0.0020*** 
     
Autocorrelation test (Q-statistics)    
1 lag (p-value) 0.4910 0.3010 0.7370 0.4850 
2 lags (p-value) 0.7720 0.5460 0.9160 0.7670 
3 lags (p-value) 0.9140 0.7460 0.9800 0.9120 
4 lags (p-value) 0.3210 0.3640 0.6010 0.3170 
     
Normality test (Jarque-Bera)    
Statistic 5.627 2.010 4.8270 7.292 
P-value 0.0600* 0.3660 0.0895* 0.0261** 
Notes: 
Values are in millions (won) 
- Values in brackets are p-values: * denotes statistical significance at the 10% level; ** denotes statistical significance at the 
5% level; and *** denotes statistical significance at the 1% level.  
- The human capital variable is detrended and is proxied by the number of South Koreans who have completed post-
secondary education as a percentage of the population aged 15 years and over. 
- To correct the t-statistics for heteroskedasticity in each of the models, the Newey-West adjustment was applied. 
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Results in the first column of Table 9 are from the model which included variables 
that current academic literature states as having a significant influence on South 
Korean GDP growth (equation 6.1). This model incorporated exports per capita, 
research and development per capita, investment in physical capital per capita, human 
capital and inflation. Consistent with the literature, exports, research and 
development, investment and human capital were found to exhibit a positive 
relationship with GDP, while inflation was found to have a negative relationship. 
However, among these variables, only GDP relationship with research and 
development, physical capital and inflation were deemed to be statistically significant 
at the 5 per cent level. The human capital variable was highly insignificant with a 
p-value of 0.8. This is consistent with findings by Kalaitzidakis et al. (2001) where 
the link between human capital and growth was found to be insignificant. This is 
despite different proxies used for human capital between both studies. The proxy used 
in the study by Kalaitzidakis et al. used the mean years of schooling and enrolments 
while this study uses the number of post-secondary educated individuals as proportion 
of the population aged 15 and over. Despite the statistical insignificance of the exports 
and human capital variables, the model generated a strong adjusted R-squared value 
of 86.2 per cent.  
 
Based on the results of the first model which indicated that the human capital variable 
was highly insignificant, equation 6.2 was estimated, as reflected in the second 
column of Table 9. In this model, the human capital variable was removed and 
replaced with an inflation squared variable to detect if a non-linear relationship 
between GDP growth and inflation exists. The inflation squared variable was 
statistically insignificant, suggesting that there is a linear relationship between the two 
variables. With the inclusion of the inflation squared variable, only the research and 
development and the physical capital variables were significant at the 5 per cent level, 
while inflation was statistically significant at the 10 per cent level. However, the 
adjusted R-squared value was slightly higher at 87.0 per cent. 
 
The next model as presented in the third column of Table 9 (equation 6.3) entailed the 
removal of the inflation squared variable and the addition of a dummy variable to 
account for the Asian financial crisis. This resulted in an adjusted R-squared value of 
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86.9 per cent with the exports, physical capital and inflation variables all statistically 
significant at the 5 per cent level. The research and development and the dummy 
variables for 1998 were not statistically significant. The dummy variable coefficient 
was negative, but it was statistically insignificant, implying that once the effects of the 
explanatory variables were considered, 1998 was not statistically different from other 
years. This suggested that adding a dummy to account for the Asian financial crisis 
failed to produce a better model. 
 
Using a parsimonious model, results from the fourth column of Table 9 indicate that 
when exports, research and development, physical capital and inflation were tested as 
explanatory variables for GDP growth within South Korea (equation 6.4), results were 
found to be statistically significant. Using the ordinary least squares model, results 
from the model suggested that consistent with academic literature, each of these four 
variables were powerful in influencing GDP growth, with an adjusted R-squared 
value of 86.6 per cent. 
 
When testing for heteroskedasticity (when the variances for all observations are not 
the same) using the White test, the p-value of the F-statistics for each of the four 
models were below 0.05, indicating the presence of heteroskedasticity. To correct for 
this, the Newey-West adjustment was applied. 
 
When using time-series data, there is always a possibility that successive errors will 
be correlated with each other due to the natural ordering through time. When testing 
for autocorrelation in the four models, Q statistics were used with the default 4 lags. 
The results suggested no autocorrelation.  
 
When testing for normality, the Jarque-Bera statistic was above the significant value 
of 6 at 7.29. Accordingly, the p-value was below 0.05 at 0.03, leading us to reject the 
null hypothesis that the errors are normal. This implies that as the errors in the model 
are normal, other test statistics should be reliable.  
 
To test for cointegration (when a linear combination of two or more non-stationary 
series may be stationary) between variables that are integrated at the first order, the 
Johansen test was used. The p-values of the two unrestricted cointegration rank tests 
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were 0.0006 and 0.0031 for the Trace and Maximum Eigenvalue tests, respectively. 
These results led us to reject the null hypothesis of no cointegrating relationship and 
accept the alternative hypothesis of at least one cointegrating relationship using a 
level of significance equal to 5 per cent. 
 
Table 10 displays the results of the long run equation of the error correction model. 
The exports and physical capital variables are statistically significant at the 1 per cent 
level. Despite the research and development variable exhibiting a statistically 
insignificant result, it displays a positive relationship with GDP per capita, along with 
the other variables in the model.  
 
Table 10: GDP error correction model – Long run equation 
 Coefficient 
Intercept 1.8840 
 (0.000)*** 
Exports 0.5920 
 (0.0013)*** 
Research 4.1797 
 (0.3998) 
Physical capital 1.5975 
 (0.000)*** 
  
R-squared 0.9951 
Adjusted R-squared 0.9946 
S.E. of regression 0.2988 
F-statistic 2163.59 
P-value (F-statistic) 0.000*** 
Akaike info criterion 0.5265 
Schwarz criterion 0.7025 
Hannan-Quinn criter. 0.5880 
Durbin-Watson stat 0.5817 
Notes: 
-  Values are in millions (won) 
- Values in brackets are p-values: * denotes statistical significance at the 10% level; ** denotes statistical 
significance at the 5% level; and *** denotes statistical significance at the 1% level 
 
The short run equation of the error correction model was estimated, however although 
the coefficient sign for the residual variable was correct, it was very small (-0.0058) 
and not significant. This shows that despite the result of the Johansen test indicating a 
cointegrating relationship, if this exists it is very weak. Results from the short run 
error correction model are provided in Table 11. 
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Table 11: GDP error correction model – Short run equation 
 Coefficient 
Intercept 0.2224 
 (0.0001)*** 
Exports 0.1627 
 (0.0892)* 
Research 5.5634 
 (0.0245)** 
Physical capital 0.8708 
 (0.000)*** 
Inflation -0.0076 
 (0.0381)** 
ECV -0.0058 
 (0.9507) 
  
R-squared 0.8818 
Adjusted R-squared 0.8615 
S.E. of regression 0.1216 
F-statistic 43.288 
P-value (F-statistic) 0.000*** 
Akaike info criterion -1.2218 
Schwarz criterion -0.9552 
Hannan-Quinn criter. -1.1298 
Durbin-Watson stat 2.2060 
Notes: 
-  Values are in millions (won) 
- Values in brackets are p-values: * denotes statistical significance at the 10% level; ** denotes statistical significance at the 5% 
level; and *** denotes statistical significance at the 1% level 
-  ECV = error correction variable. 
 
The final GDP per capita model used included exports per capita, research and 
development per capita, physical capital per capita and the inflation rate as 
independent variables as this was the model that exhibited the most robust results. 
 
7.3 GPI model 
 
The following table (Table 12) presents the results of the four GPI models as specified 
in Section 6 using stationary data that has been differenced. These models apply the 
same independent variables as GDP model to determine whether the variables that 
were found to be statistically significant in GDP model are also significant in the GPI 
model. 
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Table 12: GPI model results for South Korea 
 Base model Inflation squared 
Dummy = 
1998 
GDP final 
model 
     
 Coefficient Coefficient Coefficient Coefficient 
Intercept 0.0798 -0.2020 0.2285 0.1325 
 (0.5648) (0.2333) (0.2268) (0.3066) 
Exports 0.0624 0.1275 0.0038 -0.0733 
 (0.7144) (0.5002) (0.9858) (0.7232) 
Research 8.6817 10.8172 4.7738 8.0360 
 (0.1791) (0.0961)* (0.3467) (0.1945) 
Physical capital 0.4289 0.3627 0.3291 0.5532 
 (0.2219) (0.2865) (0.4758) (0.0825)* 
Inflation -0.0009 0.0604 -0.0075 -0.0039 
 (0.9053) (0.0045)*** (0.423) (0.608) 
Human capital -0.1163 -0.1091   
 (0.0805)* (0.0321)**   
Inflation squared  -0.0022   
  (0.0003)***   
Dummy = 1998   -0.5924  
   (0.262)  
     
R-squared 0.4333 0.5193 0.4159 0.3960 
Adjusted R-squared 0.3356 0.4163 0.3152 0.3154 
S.E. of regression 0.3019 0.2829 0.3065 0.3064 
F-statistic 4.434 5.041 4.130 4.917 
P-value (F-statistic) (0.0040)*** (0.0013)*** (0.0059)*** (0.0036)*** 
Akaike info criterion 0.5972 0.4897 0.6273 0.6038 
Schwarz criterion 0.8638 0.8008 0.8939 0.8260 
Hannan-Quinn criter. 0.6892 0.5971 0.7193 0.6805 
Durbin-Watson stat 2.0659 2.3444 1.7950 1.9691 
     
Heteroskedasticity test (White)    
F-statistic 0.535 0.588 0.624 0.449 
P-value (F-statistic) 0.7482 0.7367 0.6823 0.7722 
     
Autocorrelation test (Q-statistics)    
1 lag (p-value) 0.821 0.2770 0.5520 0.950 
2 lags (p-value) 0.186 0.0350** 0.6450 0.306 
3 lags (p-value) 0.124 0.0210** 0.1860 0.181 
4 lags (p-value) 0.217 0.0450** 0.2750 0.283 
     
Normality test (Jarque-Bera)    
Statistic 5.906 6.755 4.192 2.853 
p-value 0.0522* 0.0341** 0.1229 0.2402 
Notes: 
- Values are in millions (won) 
- Values in brackets are p-values: * denotes statistical significance at the 10% level; ** denotes statistical significance at the 
5% level; and *** denotes statistical significance at the 1% level.  
- The human capital variable is detrended and is proxied by the number of Koreans who had completed tertiary education as 
a percentage of the labour force. 
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As depicted in the first column of Table 12, when the same model was applied to the 
GPI model (equation 6.1), the results for the independent variables were statistically 
insignificant at the 5 per cent level. The only variable in this model that showed any 
statistical significance (at the 10 per cent level) was the human capital variable, which 
displayed a negative relationship with GPI per capita. This contradicted the logic that 
the accumulation of human capital leads to genuine progress. This result contrasts to 
GDP model where all independent variables, with the exception of human capital, 
exhibited statistically significant results. This suggests that although exports, research 
and development, physical capital and inflation seem to be drivers of GDP growth, 
the same variables do not influence growth in the GPI. This implies that these 
conventional contributors of economic growth do not necessarily add to genuine 
progress within a nation.  
 
As portrayed in the second column of Table 12 (equation 6.2), an extra variable was 
incorporated into the model (inflation squared) to detect if a non-linear relationship 
between GPI growth and inflation was present. Contrary to the results of GDP model, 
the inflation squared variable in this model was found to be statistically significant at 
the 1 per cent level, suggesting that there is a non-linear relationship between GPI 
growth and inflation. 
 
As can be seen in the third column of Table 12 (equation 6.3), when a dummy 
variable for the year 1998 was included to account for the Asian financial crisis, all 
independent variables exhibited logical coefficient signs, but again were found to be 
statistically insignificant. With an F-statistic p-value of below 5 per cent suggesting 
that the estimated model was statistically significant, this indicated the presence of 
multicollinearity within the data. Furthermore, the adjusted R-squared value after the 
inclusion of the dummy variable was actually lower than without the dummy. This 
suggested that accounting for the Asian financial crisis did not assist in creating a 
model with more explanatory power.  
 
The removal of the dummy variable ultimately led to the estimation of equation 6.4. 
The results of this model (as presented in the fourth column of Table 12) indicate that 
the only variable to have a statistically significant relationship with the GPI is 
physical capital per capita. All other variables were found to be statistically 
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insignificant, with the exports per capita variable reflecting a negative relationship 
with the GPI per capita. The most robust model for GDP model was found to be a 
weak model for the GPI, with a relatively low adjusted R-squared variable of 31.5 per 
cent in the GPI model.  
 
Heteroskedasticity was tested by using the constant variance White test. With the p-
value greater than 0.05 for all four models, this led to the acceptance of the null 
hypothesis. Therefore, unlike GDP model, there was no evidence of 
heteroskedasticity in the errors.  
 
When testing for autocorrelation, the correlogram (Q statistics) was used with 4 lags. 
The results of the second model which incorporated the inflation squared variable, 
suggested signs of autocorrelation for the second, third, and fourth lags. This implies 
that after the second, third, and fourth lagged years, errors begin to show signs of 
correlation with each other, undermining the standard errors produced by the model. 
 
When testing for normality, the Jarque-Bera statistic was under the significant value 
of 6 at 2.85. Accordingly, the p-value was above 0.05 at 0.24, so the null hypothesis is 
not rejected. 
 
To test for cointegration (when a linear combination of two or more non-stationary 
series may be stationary) between the variables that were integrated at the first order, 
the Johansen test was used. The results of the two unrestricted cointegration rank tests 
(Trace and Maximum Eigenvalue) led us to reject the null hypothesis of no 
cointegrating relationship and fails to reject the null hypothesis of at most one 
cointegrating relationship using a level of significance of 5 per cent. 
 
Table 13 presents the results of the long run equation of the GPI error correction 
model. Consistent with GDP long run error correction model, physical capital per 
capita is again found to be statistically significant at the 1 per cent level, indicating 
that a strong long term relationship with GPI per capita growth. Although exports and 
research per capita exhibit positive coefficients, they are not statistically significant.  
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Table 13: GPI error correction model – Long run equation 
 Coefficient 
Intercept 1.6043 
 (0.000)*** 
Exports 0.2552 
 (0.2446) 
Research 3.6515 
 (0.5661) 
Physical capital 1.4028 
 (0.000)*** 
  
R-squared 0.9855 
Adjusted R-squared 0.9842 
S.E. of regression 0.3842 
F-statistic 726.640 
P-value (F-statistic) 0.000*** 
Akaike info criterion 1.0293 
Schwarz criterion 1.2052 
Hannan-Quinn criter. 1.0907 
Durbin-Watson stat 0.8363 
Notes: 
-  Values are in millions (won) 
- Values in brackets are p-values: * denotes statistical significance at the 10% level; ** denotes statistical significance at the 5% 
level; and *** denotes statistical significance at the 1% level. 
 
When the short run equation of the error correction model was estimated (as shown in 
Table 14), the coefficient of the error correction variable had the correct coefficient 
sign and was found to be statistically significant at the 5 per cent level. Despite 
positive coefficients for exports and research and development, unlike physical 
capital, were not found to be statistically significant. The robustness of the model 
indicates that there is a stable long-run relationship between physical capital and the 
GPI.  
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Table 14: GPI error correction model – Short run equation 
 Coefficient 
Intercept 0.1674 
 (0.1033) 
Exports 0.0842 
 (0.6583) 
Research 4.6650 
 (0.3270) 
Physical capital 0.4966 
 (0.0429)** 
Inflation -0.0055 
 (0.4204) 
ECV -0.5204 
 (0.0002)*** 
  
R-squared 0.6261 
Adjusted R-squared 0.5616 
S.E. of regression 0.2452 
F-statistic 9.7125 
P-value (F-statistic) 0.000*** 
Akaike info criterion 0.1812 
Schwarz criterion 0.4479 
Hannan-Quinn criter. 0.2733 
Durbin-Watson stat 1.6818 
Notes: 
-  Values are in millions (won) 
- Values in brackets are p-values: * denotes statistical significance at the 10% level; ** denotes statistical significance at the 5% 
level; and *** denotes statistical significance at the 1% level 
-  ECV = error correction variable. 
 
These results indicate that while physical capital, research and development, exports, 
and inflation are all important in determining South Korea’s GDP per capita, once 
social and environmental aspects of economic growth are taken into account, only 
physical capital is found to have a significant positive effect on genuine progress. 
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8 Conclusion 
 
This thesis constructed a GPI for South Korea and an analysis was conducted to 
determine if the drivers of economic growth in South Korea are the same ones that 
drive growth in the GPI. Using annual data from 1970 to 2005, the GPI constructed 
for South Korea uses consumption expenditure as a base, adjusted for income 
distribution and incorporates various other components depending on its impact on 
genuine progress. Variables that are considered to exhibit a positive impact on the 
genuine progress of a nation are welfare from publicly-provided service capital and 
benefits derived from non-paid household labour, which were added to the GPI. 
Conversely, variables deemed to have a detrimental impact on welfare like foreign 
debt, the cost of crime, and air pollution are subtracted from the GPI. Comparing the 
GPI to its corresponding GDP per capita, it was found that both variables grew at 
about the same rate for about the first 15 years of the study period.  
 
However following the Asian financial crisis, there was evidence of a growing 
divergence between the two variables. This could be due to a number of factors: a 
steady increase in income inequality, stagnation in welfare capital, and massive 
foreign debt incurred as a result of the IMF bailout in 1998.  GPI per capita growth 
appears to taper off towards the end of the study period while GDP per capita is 
observed to be growing at a solid rate. The increasing divergence between the two 
measures reveal that despite GDP per capita indicating an expansion in economic 
activity, when taking into consideration social and environmental factors, South 
Korea’s citizens are not as well off as GDP per capita suggests and therefore GDP 
may well be overstating the nation’s true progress.  
 
To explore the difference between GDP and GPI per capita further, several empirical 
models developed by the study were estimated. The results of the study find that the 
variables that drive growth in GDP per capita in South Korea are different to the 
variables that drive growth in GPI per capita. While physical capital, research and 
development, exports, and inflation are all important in determining South Korea’s 
GDP per capita, once social and environmental aspects of economic growth are taken 
into account, only physical capital is found to have a significant positive effect on 
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genuine progress. As physical capital was the only variable found to be statistically 
significant in both models, this suggests that the government should consider 
encouraging investment in this area. Despite a large amount of literature documenting 
the significance of human capital in driving economic growth, the utilisation of 
various proxies for this variable were consistently found to be statistically 
insignificant. As discussed by Kalaitzidakis et al. (2001), the extent to which human 
capital drives economic growth may be explained by the composition of educational 
attainment by gender. This could be further explored in future studies.  
 
The difference in the drivers of GDP per capita and GPI per capita suggest that policy 
makers should not rely solely on GDP per capita as an indication of the well-being of 
a nation. This is not because GDP is a poor measure in its own right; rather it is 
because GDP was never intended to be a measure of well-being. Due to frequent 
incorrect use, this has led to many criticisms of its usefulness. In highlighting the 
differences between GDP and its alternatives, this study hopes to demonstrate how 
valuable other measures – such as the GPI – can be. Solely relying on GDP when 
making policy decisions can result in inaccurate or incomplete perceptions of 
progress. This in turn has the potential of leading to undesirable impacts as a result of 
policy change. Therefore, before making decisions, policy makers should seek 
additional social and environmental data that will provide a more comprehensive 
perspective of the status of a nation. The recent 2008 global financial crisis served as 
a timely reminder of the risk associated with the relentless pursuit of material growth. 
Utilising indicators that provide a more holistic evaluation of a nation’s progress 
broadens the understanding of how certain actions within the economy influence other 
parts of it. Over time, as this practice becomes more common, and measures such as 
the GPI are utilised, the use of genuine progress indicators will hopefully become 
more mainstream and be adopted more willingly. 
 
It should be noted that there are several limitations to the results of this study. Due to 
the difficulty in obtaining some of the data for the GPI, many potential variables were 
omitted, constraining the scope of the GPI.  Furthermore, due to the irregularity of 
data for some of the variables, the use of forecasting, backcasting, and extrapolation 
has been used quite frequently in the construction of the GPI. To expand on the results 
put forward in this thesis, further work could include constructing a more 
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comprehensive GPI for South Korea if more reliable and consistent data becomes 
available in the future. This would allow for a more extensive list of variables to be 
incorporated into the GPI, which would provide a more accurate representation of the 
well-being of South Korea’s economy. As increased data becomes readily available 
and released at regular intervals, more meaningful comparisons can be made over 
time. Having a standard GPI framework put in place allows citizens within a nation to 
understand the impact of their lifestyle choices on the community and environment. 
Further work could also be conducted into other determinants of genuine progress, 
which provide alternatives to components that the GPI is trying to measure. 
 
This does not infer that the GPI does not have limitations of its own. As Lawn (2003) 
identified, an inherent weakness of the GPI is that it does not incorporate forecasted 
economic activity patterns, which undermines its original intent to measure 
‘sustainable’ economic welfare. Therefore more analysis could be explored in 
creating a better measure of sustainable economic growth that does not solely rely on 
current activity data. Although it is virtually impossible to construct one measure of 
progress that captures everything, the GPI is one measure that at least attempts to. 
Over time, if the GPI gains further popularity, more resources may be directed 
towards it. This would allow for more informed decision-making and the utilisation of 
an indicator that, unlike GDP in many cases, is used for its original intended purpose. 
More mainstream acceptance of the GPI has the potential to serve as a powerful tool, 
in which citizens of a nation can only benefit from the availability of a wider range of 
information to benefit their progress as a nation. 
 
 105 
 
References 
 
Abramovitz M, Scitovsky, T & Inkeles, A 1973, ‘Economic growth and its 
discontents’, Bulletin of the American Academy of Arts and Sciences, vol. 27, no. 1, 
pp. 11-27. 
 
Acemoglu D, Johnson S, Robinson JA 2005, ‘Chapter 6 Institutions as a Fundamental 
Cause of Long-Run Growth’, Handbook of Economic Growth, vol. 1, no. 1, pp. 385-
472. 
 
The Age 2010, Oil spill clean-up to cost $4.8bn, 3 June 2010, viewed 5 June 2010, 
<http://www.theage.com.au/world/oil-spill-cleanup-to-cost-48bn-20100602-
wzqm.html.> 
 
Anielski M & Rowe J 1999, ‘The Genuine Progress Indicator - 1998 Update’, 
Redefining Progress, March. 
 
Anielski M 2001, The Alberta GPI Blueprint: The Genuine Progress Indicator (GPI) 
Sustainable Well-Being Accounting System, The Pembina Institute, viewed 21 April 
2008, <http://pubs.pembina.org/reports/gpi_blueprint.pdf.> 
 
Asian Info Organisation 2000, Korea’s Geography, viewed 20 October 2010, 
<http://www.asianinfo.org/asianinfo/korea/geography.htm#LAND.> 
 
AsiaNews 2008, The Environmental Disaster in Taean is Also Killing the Fishermen, 
19 January 2008, viewed 5 June 2010, 
< http://www.asianews.it/index.php?l=en&art=11295&size=.> 
 
The Australian Financial Review 2010, Stiglitz Outlines Smart Play for a Lucky 
Country, 29 July 2010, p. 3. 
 
 106 
 
Barro, RJ 1991, ‘Economic Growth in a Cross Section of Countries’, The Quarterly 
Journal of Economics, vol. 106, no. 2, pp. 407-43. 
 
Barro, RJ & Lee, JW 2000, ‘International Data on Educational Attainment: Updates 
and Implications’, Appendix Table A2, Harvard University, February. 
 
BBC 1998, South Korea: A Political History, 8 October 1998, viewed 24 November 
2010, 
<http://news.bbc.co.uk/2/hi/special_report/1997/korean_elections_97/39111.stm.> 
 
Bleys B 2007, ‘Simplifying the Index of Sustainable Economic Welfare: 
methodology, data sources and a case study for The Netherlands’, International 
Journal of Environment, Workplace and Employment, vol. 3, no. 2, pp. 103-18. 
 
Bloomberg 2010, South Korea Scrambles Jets After North Fires on Island; Two 
Soldiers Dead, 24 November 2010, viewed 16 December 2010, 
<http://www.bloomberg.com/news/2010-11-21/u-s-envoy-bosworth-visits-asia-amid-
signs-north-korea-chases-nuclear-goal.htm.l> 
 
Chen, EKY 1997, ‘The Total Factor Productivity Debate: Determinants of Economic 
Growth in East Asia’, Asian-Pacific Economic Literature, vol. 11, no. 1, pp. 18-38. 
 
Cheng, BS & Hsu, RC 1997, ‘Human Capital and Economic Growth in Japan: An 
Application of Time Series Analysis’, Applied Economics Letters, vol. 4, pp. 393-5. 
 
Cheong, K S 2001, ‘Economic Crisis and Income Inequality in Korea’, Asian 
Economic Journal, vol. 15, no. 1, pp. 39-60. 
 
Chu, Y & Hill, H 2006, The East Asian High-Tech Drive, Edward Elgar Publishing 
Limited, United Kingdom. 
 
Chuang, YC 1999, ‘The Role of Human Capital in Economic Development: Evidence 
from Taiwan’, Asian Economic Journal, vol. 13, no. 2, pp. 117-44 
 
 107 
 
Chul-Kyoo, K 2004, ‘Impact of Korea’s Economic Development on Social 
Conditions’, Korea Focus, vol. 12, no. 3, pp. 114-131. 
 
Chun, B C 2003, ‘Effects of Financial Liberalization on Consumption in Korea’, The 
Bank of Korea Economic Papers, vol. 6, no. 1, pp. 24-41. 
 
CIA 2010a, World Factbook: South Korea, viewed 21 July 2010, 
<https://www.cia.gov/library/publications/the-world-factbook/geos/ks.html.> 
 
CIA 2010b, World Factbook: Miltary Service Age and Obligation, viewed 23 
October,<https://www.cia.gov/library/publications/the-world-
factbook/fields/2024.html.> 
 
Clarke, M & Islam, SMN 2005, ‘Diminishing and Negative Welfare Returns of 
Economic Growth: An Index of Sustainable Economic Welfare (ISEW) for Thailand’, 
Ecological Economics, vol. 54, pp. 81-93. 
 
CNN 2010, S. Korea's final report affirms Cheonan was sunk by N. Korean torpedo, 
13 September 2010, viewed 16 December 2010, 
<http://articles.cnn.com/2010-09-13/world/south.korea.cheonan.report_1_final-report-
cheonan-full-report?_s=PM:WORLD.> 
 
Cobb, C, Halstead T & Rowe, J 1995, ‘If GDP is Up, Why is America Down?’, The 
Atlantic Monthly, vol. 276, no. 4, pp. 59-73. 
 
The Commission on the Measurement of Economic Performance and Social Progress 
2009, Report of the Commission on the Measurement of Economic Performance and 
Social Progress, viewed 20 December 2009,  
<http://www.stiglitz-sen-fitoussi.fr/en/index.htm.> 
 
Costanza, R, Hart, M, Posner, S & Talberth, J 2009, ‘Beyond GDP: The Need for 
New Measures of Progress’, The Pardee Papers, no. 4, January. 
 
 108 
 
Daly, HE & Cobb Jnr, JB 1989, For the Common Good: Redirecting the Economy 
toward Community, the Environment, and a Sustainable Future, Beacon Press, 
Boston. 
 
Davis, JC & Gonzalez, JG 2003, ‘Scholarly Journal Articles about the Asian Tiger 
Economies: Authors, Journals and Research Fields, 1986–2001’, Asian-Pacific 
Economic Literature, vol 17, no. 2, pp. 51-61. 
 
Department of Foreign Affairs and Trade (Australia) 1996, The Korean Chaebol 
(Business Conglomerates) and the Implications of Their Operations for Australian 
Interests, Canberra. 
 
Department of Foreign Affairs and Trade (Australia) 1999, Korea Rebuilds: From 
Crisis to Opportunity, Canberra. 
 
Dokdo-Takeshima 2009, A Brief Background About Dokdo Island, viewed 23 October 
2010, < http://www.dokdo-takeshima.com/.> 
 
Eckersley, R 1998, Measuring Progress: Is Life Getting Better?, CSIRO Publishing, 
Australia. 
 
Encyclopaedia Britannica 2010, Korean War, viewed 4 October 2010,  
<http://www.britannica.com/EBchecked/topic/322419/Korean-War.> 
 
The Encyclopedia of Earth 2007, Development indicators and indices, viewed 27 
September 2010, 
<http://www.eoearth.org/article/development_indicators_and_indices#gen1> 
 
Enders, W 2004, Applied Econometric Time Series, Hoboken, New Jersey. 
Feasel, E, Kim, Y & Smith, SC 2001, ‘Investment, Exports, and Output in South 
Korea: A VAR Approach to Growth Empirics’, Review of Development Economics, 
vol. 5, issue 3, pp. 421-32.  
 
 109 
 
Environmental Performance Index 2010, Environmental Performance Index 2010, 
viewed 21 December 2010, <http://epi.yale.edu/.> 
 
Esty, DC, Levy, M, Srebotnjak, T & De Sherbinin, Alexander 2005, 2005 
Environmental Sustainability Index: Benchmarking National Environmental 
Stewardship, New Haven: Yale Center for Environmental Law & Policy. 
 
Feasel, E, Kim, Y & Smith, SC 2001, ‘Investment, Exports, and Output in South 
Korea: A VAR Approach to Growth Empirics’, Review of Development Economics, 
vol. 5, no. 3, pp. 421-32. 
 
Federation of American Scientists 2010, Sunshine Policy in a Nutshell, viewed 4 
October 2010, < http://www.fas.org/news/skorea/1999/reunification22.html.> 
 
Gallup JL, Sachs JD, Mellinger AD 1999, ‘Geography and Economic Development’, 
International Regional Science Review, vol. 22, no. 2, pp. 179-232. 
 
Garran, R 1998, Tigers Tamed: The End of the Asian Miracle, Allen & Unwin, 
Sydney. 
 
Ghartey, EE 1993, ‘Causal Relationship Between Exports and Economic Growth: 
Some Empirical Evidence in Taiwan, Japan and the US’, Applied Economics, vol. 25, 
pp. 1145-52. 
 
Global Security 2010, Military: Liancourt Rocks / Takeshima / Dokdo / Tokto, viewed 
23 October, < http://www.globalsecurity.org/military/world/war/liancourt.htm.> 
 
Gross National Index 2010, Explanation of GNH Index, viewed 23 June 2010, 
<http://grossnationalhappiness.com/gnhIndex/intruductionGNH.aspx.> 
 
Hamilton, C & Denniss, R 2000, ‘Tracking Well Being in Australia: The Genuine 
Progress Indicator 2000’, Australia Institute, Discussion paper 35. 
 
 110 
 
The Happy Planet Index 2009, About the Happy Planet Index, viewed 31 August 
2010, <http://www.happyplanetindex.org/learn/ > 
 
Harvie, C & Lee, H 2003, Korea’s Economic Miracle: Fading or Reviving?, Palgrave 
MacMillan, New York. 
 
Harvie, C & Pahlavani, M 2007, ‘Sources of Economic Growth in South Korea: An 
Application of the ARDL Analysis in the Presence of Structural Breaks – 1980-2005’, 
The Journal of the Korean Economy, vol. 8, no. 2, pp. 205-35. 
 
Howitt, P & Aghion, P 1998, ‘Capital Accumulation and Innovation as 
Complementary Factors in Long-Run Growth’, Journal of Economic Growth, vol. 3, 
pp. 111-30. 
 
Hur, T, Kim, I & Yamamoto R 2004, ‘Measurement of Green Productivity and its 
Improvement’, Journal of Cleaner Production, vol. 12, no. 7, pp. 673-83. 
 
International Monetary Fund 1997, Letter of Intent of the Government of Korea, 
viewed 23 November 2010, <http://www.imf.org/external/np/loi/120397.htm.> 
 
International Monetary Fund 2007, International Financial Statistics Online, viewed 
7 August 2007, <http://www.imfstatistics.org/imf/logon.aspx>. 
 
International Monetary Fund 2009, World Economic Outlook Database October 
2009, viewed 3 February 2010,  
<http://imf.org/external/pubs/ft/weo/2009/02/weodata/index.aspx.> 
 
International Monetary Fund 2010, World Economic Outlook Database October 
2010, viewed 13 December 2010, 
<http://www.imf.org/external/pubs/ft/weo/2010/02/weodata/index.aspx.> 
 
Jackson, J & McIver, R 2001, Macroeconomics, Irwin/McGraw Hill Australia Pty 
Limited, New South Wales. 
 
 111 
 
Joo, H 2003, ‘Crime and Crime Control’, Social Indicators Research, vol. 62, no. 1, 
pp. 239-63. 
 
Jorgenson, DW 1988, ‘Technological Innovation and Productivity Change in Japan 
and the United States’, AEA Papers, vol. 72, no. 2, pp. 217-22. 
 
Judson, R 1998, ‘Economic Growth and Investment in Education: How Allocation 
Matters’, Journal of Economic Growth, vol. 3, no. 4, pp. 337-59. 
 
Kalaitzidakis, P, Mamuneas TP, Savvides A 2001, ‘Measures of Human Capital and 
Nonlinearities in Economic Growth’, Journal of Economic Growth, vol. 6,  
pp. 229-54. 
 
Kang, H 2010, ‘Korean Green Building Code’, Seri Quarterly, October, pp. 105-11. 
 
Kang, JM 2006, ‘An Estimation of Growth Model for South Korea Using Human 
Capital’, Journal of Asian Economics, vol. 17, no. 5, pp. 852-66. 
 
KBS World 2007, History of Korea: The Growth of the Three Kingdoms and 
Unification, viewed 23 November 2010,  
<http://rki.kbs.co.kr/english/korea/korea_history_con2.htm.> 
 
Kee, HL 2005, ‘Productivity or Endowments? Sectoral Evidence for Hong Kong’s 
Aggregate Growth’, Asian Economic Journal, vol. 19, no. 1, pp. 51-81. 
 
Kim, B W 2008, ‘Future of Economic Growth for South Korea’, Asian Economic 
Journal, vol. 22, no. 4, pp. 397-410. 
 
Kim, G 2002 ‘Education Policies and Reform in South Korea’ (chapter 3), in 
‘Secondary Education in Africa: Strategies for Renewal’, vol. 1, Departmental 
working paper, World Bank 
 
Koo, B H 1991, ‘East Asian Development in the Global Perspective’, Asian Economic 
Journal, vol. 5, no. 11, pp. 1-13. 
 112 
 
 
Koop, G & Tole, L 2004, ‘Measuring the Health Effects of Air Pollution: To What 
Extent Can We Really Say That People Are Dying From Bad Air?’, Journal of 
Environmental Economics and Management, vol. 47, no. 1, pp. 30-54. 
 
KOSIS 2010, Statistical Database, viewed 5 July 2010, 
<http://www.kosis.kr/eng/database/database_001000.jsp?listid=B&subtitle=Populatio
n, Household.> 
 
Küznets, S 1934, ‘National Income, 1929-1932’, 73rd US Congress, 2d session, 
Senate document no. 124, p. 7. 
 
Kwack, S Y & Lee, YS 2006, ‘Analyzing Korea’s growth experience: The application 
of R&D and human capital based growth models with demography’, Journal of Asian 
Economics, vol. 17, pp. 818-31. 
 
Kwon, OY 2005, ‘A Cultural Analysis of South Korea’s Economic Prospects’, Global 
Economic Review, vol. 34, no. 2, pp. 213-31. 
 
Kwon, S 2003, ‘Health and Health Care’, Social Indicators Research, vol. 62, no. 1, 
pp. 171-86. 
 
Lawn, P 2003, ‘A Theoretical Foundation to Support the Index of Sustainable 
Economic Welfare (ISEW), Genuine Progress Indicator (GPI), and Other Related 
Indexes’, Ecological Economics, vol. 44, pp. 105-18. 
 
Lawn, P 2005, ‘An Assessment of the Valuation Methods Used to Calculate the Index 
of Sustainable Economic Welfare (ISEW), Genuine Progress Indicator (GPI), and 
Sustainable Net Benefit Index (SNBI)’, Environment, Development, and 
Sustainability, vol. 7, no. 2, pp. 185-208. 
 
Lawn, P & Clarke, M 2006, Measuring Genuine Progress: An Application of the 
Genuine Progress Indicator, Nova Science Publishers, Inc., New York. 
 
 113 
 
Lawn, P & Clarke, M (eds.) 2008, Sustainable Welfare in the Asia-Pacific, Edward 
Elgar Publishing, Inc., Massachusetts. 
 
Lawn, P & Sanders, R 1999, ‘Has Australia Surpassed its Optimal Macroeconomic 
Scale: Finding Out With the Aid of ‘Benefit’ and ‘Cost’ Accounts and a Sustainable 
Net Benefit Index’, Ecological Economics, vol. 28, no. 2, pp. 213-29. 
 
Lee, M, Liu, B & Wang, P 1994a, ‘Growth and Equity with Endogenous Human 
Capital: Taiwan’s Economic Miracle Revisited’, Southern Economic Journal, vol. 61, 
no. 2, pp. 435-444. 
 
Lee, M, Liu, B & Wang, P 1994b, ‘Education, Human Capital Enhancement and 
Economic Development: Comparison Between Korea and Taiwan’, Economics of 
Education Review, vol. 13, no. 4, pp. 275-288. 
 
Lee, HS 2003, ‘Objective Quality of Life in Korea and the OECD Countries’, Social 
Indicators Research, vol. 62, no. 1, pp. 481-508. 
 
Leeuwen, B & Foldvari, P 2008, ‘Human Capital and Economic Growth in Asia 
1890–2000: A Time-series Analysis’, Asian Economic Journal, vol. 22, no. 3, pp. 
225-40. 
 
Legatum Institute 2010, The 2010 Legatum Institute Prosperity Index, viewed 27 
October 2010, <http://www.prosperity.com/default.aspx.> 
 
Library of Economics and Liberty 2002, Neoclassical Economics, viewed 29 
November 2010,  
<http://www.econlib.org/library/Enc1/NeoclassicalEconomics.html.> 
 
Loayza, N & Soto R 2002, ‘The Sources of Economic Growth: An Overview’, 
Central Bank of Chile. 
 
The Macquarie Dictionary 1999, 3rd Budget Edition, Macquarie University NSW. 
 
 114 
 
Mayhew, P 2003, ‘Counting the Costs of Crime in Australia’, Australian Institute of 
Criminology, no. 247, April. 
 
Mill, JS 1848, Principles of Political Economy with some of their Applications to 
Social Philosophy, 7th edition, Longmans, Green and Co., London. 
 
Miller, P & Westra, L (eds) 2002, Just Ecological Integrity: The Ethics of 
Maintaining Planetary Life, Rowman & Littefield Publishers, Inc. 
 
MSCI Barra 2009, MSCI Market Classification Framework, June 2009. 
 
MSCI Barra 2010, Emerging Markets, viewed 12 May 2010,  
<http://www.mscibarra.com/products/indices/tools/index_country_membership/emer
ging_markets.html.> 
 
Narayan, S, Narayan, PK & Mishra, S 2008, ‘Investigating the Relationship between 
Health and Economic Growth: Empirical Evidence from a Panel of 5 Asian 
Countries’, Journal of Asian Economics, Article in Press, pp. 1-8. 
 
NASA Earth Observatory 2008, Korean Demilitarised Zone, viewed 4 October 2010,  
<http://earthobservatory.nasa.gov/IOTD/view.php?id=3660.> 
 
Neumayer, E 1999, ‘The ISEW - Not an index of sustainable economic welfare’, 
Social Indicators Research, vol. 48, pp. 77-101. 
 
Neumayer, E 2000, ‘On the Methodology of ISEW, GPI and Related Measures: Some 
Constructive Suggestions and Some Doubt on the ‘Threshold’ Hypothesis’, 
Ecological Economics, vol. 34, pp. 347–61. 
 
The New Economics Foundation 2006, The Happy Planet Index: An Index of Human 
Well-Being and Environmental Impact, United Kingdom. 
 
Nobel Prize 2010, The Nobel Peace Prize 2000, viewed 4 October 2010, 
<http://nobelprize.org/nobel_prizes/peace/laureates/2000/index.html.> 
 115 
 
Nordhaus, W & Tobin, J 1972, “Is Growth Obsolete”, in Economic Growth, National 
Bureau of Economic Research Series No. 96E, Columbia University Press, New 
York. 
 
North, D 1993, “The Ultimate Sources of Economic Growth”, in Szirmai B (00.) 
Explaining Economic Growth, Elsevier, Amsterdam. 
 
Novacek, P & Mederly, P 2002, Global Partnership for Development, Study of the 
Central European Node of the Millenium Project, Palacky University Press, Olomouc. 
 
OECD 2008a, Distribution of Gross Earnings of Full-Time Employees, viewed 2 
February 2008,  
<http://www.oecd.org/document/63/0,3343,en_2825_495670_38939455_1_1_1_1,00.
html.> 
 
OECD 2008b, Stat Extracts, viewed 1 August 2008,  
<http://stats.oecd.org/wbos/default.aspx?DatasetCode=MW_CURP.> 
 
OECD 2003, The Sources of Economic Growth in OECD Countries, France. 
 
OECD 2010, About Korea, viewed 4 October 2010, 
<http://www.oecd.org/about/0,3347,en_33873108_33873555_1_1_1_1_1,00.html.> 
 
Oh, D 2010, ‘Green Management Through Technology Innovation’, Samsung 
Economic Research Institute, Issue Report 06-04, May. 
 
Park C, & Shin, DC 2005, ‘Perception of Life Quality Among the Korean Mass 
Public: Unravelling their Dynamics and Standards’, Social Indicators Research, vol. 
70, no. 1, pp. 257-286. 
 
Piazolo, M 1995, ‘Determinants of South Korean Economic Growth 1955-1990’, 
International Economic Journal, vol. 9, no. 4, pp. 109-133. 
 
 
 116 
 
Redefining Progress 2008, About Redefining Progress, viewed 1 October 2008, 
<http://www.rprogress.org/about_us/about_us.htm.> 
 
Republic of Korea Ministry of Environment 2006, Green Korea, South Korea. 
 
Reuters 2010a, BP credit ratings cut as oil-spill costs mount, 3 June 2010, viewed 5 
June 2010, <http://www.reuters.com/article/idUSTRE6500WI20100601rt> 
 
Reuters 2010b, Over 300 dead birds are likely Gulf spill victims, viewed 5 June 2009,  
<http://www.reuters.com/article/idUSTRE64N5L020100525.> 
 
Ricardo, D 1817, On the Principles of Political Economy and Taxation, 3rd edition, 
John Murray, London. 
 
Rodrik, D 1994, ‘Getting Interventions Right: How South Korea and Taiwan Grew 
Rich’, NBER Working Papers 4964, National Bureau of Economic Research, Inc. 
 
Rodrik, D 2000, ‘Institutions for High-Quality Growth: What They Are and How to 
Acquire Them, Studies in Comparative International Development, vol. 35, no. 3, pp. 
3-31. 
 
Rogers, M 2003, ‘A Survey of Economic Growth’, The Economic Record, vol. 79, no. 
244, pp. 112-35. 
 
Romer, PM 1986, ‘Increasing Returns and Long-Run Growth’, The Journal of 
Political Economy, vol. 94, no. 5, pp. 1002-37. 
 
Sato, S & Fukushige, M 2008, ‘Globalization and Economic Inequality in the Short 
and Long Run: The Case of South Korea 1975–1995’, Journal of Asian Economics, In 
Press, Corrected Proof. 
 
Schneider, F & Enste, D 2002, ‘Hiding in the Shadows: The Growth of the 
Underground Economy’, International Monetary Fund: Economic Issues, no. 30. 
 
 117 
 
Sengupta, JK & Espana, JR 1994, ‘Exports and Economic Growth in Asian NICs: An 
Econometric Analysis for Korea’, Applied Economics, vol. 26, pp. 41-51. 
 
SMH 2009, Never mind the debt, it's joie de vivre that counts, 16 September 2009, 
viewed 20 December 2009,  
<http://www.smh.com.au/world/never-mind-the-debt-its-joie-de-vivre-that-counts-
20090915-fpqm.html.> 
 
Smith, A 1776, The Wealth of Nations, Dent, London. 
 
Solow, RM 1956, ‘A Contribution to the Theory of Economic Growth’, The 
Quarterly Journal of Economics, vol. 70, no. 1, pp. 65-94. 
 
Sorensen, A 1999, ‘R&D, Learning, and Phases of Economic Growth’, Journal of 
Economic Growth, vol. 4, pp. 429-45. 
 
South Korea Government 2010, Government, viewed 20 October 2010, 
<http://southkoreagovernment.com/government.htm.> 
 
Stern, N 1991, ‘The Determinants of Growth’, The Economic Journal, vol. 101, pp. 
122-33. 
 
Swan, TW 1956, ‘Economic Growth and Capital Accumulation’, Economic Record, 
vol. 32, no. 2, pp. 334-61. 
 
Talberth, J, Cobb, C, Slattery, N 2007, ‘The Genuine Progress Indicator 2006: A Tool 
for Sustainable Development’, Redefining Progress, February. 
 
Timber Hunt 2005, Korea – Forest, viewed 21 October 2010, 
<http://www.timberhunt.com/country/southkorea/Korea-forest.html.> 
 
Time 2010, The World, 15 November 2010, p. 9. 
 
 118 
 
Todd, S (MSCI Barra) 2009, MSCI Announces Market Classification Decisions, 
media release, Geneva, 15 June. 
 
Tsuya, NO, Bumpass, LL, Choe, MK 2000, ‘Gender, Employment, and Housework in 
Japan, South Korea, and the United States’, Review of Population and Social Policy, 
vol. 9, pp. 195–220. 
 
United Kingdom Office for National Statistics 2011, Gross Value Added (GVA), 
viewed 29 January 2011, <http://www.statistics.gov.uk/cci/nugget.asp?id=254.> 
 
United Nations Office on Drugs and Crime 2010, Data and Analysis, viewed 7 July 
2010, <http://www.unodc.org/unodc/en/data-and-analysis/index.html?ref=menuside.> 
 
United Nations Development Programme 2009, Human Development Report 2009 – 
Overcoming Barriers: Human Mobility and Development, New York.  
 
U.S. Library of Congress 2010, Country Studies: South Korea Climate, viewed 20 
October 2010, <http://countrystudies.us/south-korea/31.htm.> 
 
Venetoulis, J and Cobb, C 2004, ‘The Genuine Progress Indicator 1950-2002 (2004 
Update)’, Redefining Progress, March. 
 
The White House 2010, Remarks by the President to the Nation on the BP Oil Spill – 
June 15 2010, viewed 9 August 2010, 
<http://www.whitehouse.gov/the-press-office/remarks-president-nation-bp-oil-spill.> 
 
Wollnik, T (ed.) 2009, Statistics and the Quality of Life: Measuring Progress – A 
World Beyond GDP, InWEnt –  Internationale Weiterbildung und Entwicklung 
gGmbH, Capacity Building International, Germany. 
 
Woo, K 2010, ‘Korea’s Low Carbon, Green Growth Progress’, Seri Quarterly, vol. 3, 
no.1, pp. 14-21. 
 
 
 119 
 
World Bank 2008, Data: Republic of Korea, viewed 25 November 2008, 
 <http://data.worldbank.org/country/korea-republic.> 
 
World Bank 2010a, Military expenditure (% of GDP), viewed 21 October 2010, 
<http://data.worldbank.org/indicator/MS.MIL.XPND.GD.ZS?cid=GPD_42.> 
 
World Bank 2010b, GNI Per Capita PPP (Current International $), viewed 16 
September 2010, < http://data.worldbank.org/indicator/NY.GNP.PCAP.PP.CD> 
 
Yang, OK 2003, ‘Family Structure and Relations’, Social Indicators Research, vol. 
62, no. 1, pp. 121-148. 
 
Yoo, S & Young J 1997, Big Business in Korea: New Learnings and Policy Issues, 
KDI-Hoover Joint Conference, January, Korea Development Institute, Seoul. 
 
Yoon, O & Joo, H 2005, ‘A Contextual Analysis of Crime Rates: The Korean Case’, 
Crime, Law and Social Change, vol. 43, pp. 31-55. 
 
Yuhn, K & Kwon, JK 2000, ‘Economic Growth and Productivity: A Case Study of 
South Korea’, Applied Economics, vol. 32, pp. 13-23. 
  
120
 
Appendix 
 
Table 15: South Korea economic growth studies 
Study Study period Estimation model Findings 
Sengupta, JK & Espana, JR 1994, 
‘Exports and economic growth in Asian 
NICs: an econometric analysis for 
Korea’, Applied Economics, vol. 26, pp. 
41-51. 
 
1960-86 • Economic growth variable: GDP level 
• Tested new growth theory 
• Applied three empirical tests: cointegration (using an 
error-correction model); the dominant role of demand 
(using disequilibrium analysis); and the existence of 
significant scale economies due to human capital. 
Positive impact on economic growth: 
• Human capital 
• Increasing returns to scale 
Piazolo, M 1995, ‘Determinants of South 
Korean Economic Growth 1955-1990’, 
International Economic Journal, vol. 9, 
no. 4, pp. 109-133. 
 
1955-1990 
 
• GDP level 
• Time-series analysis applying cointegration and error-
correction techniques 
Positive impact on economic growth: 
• Human capital 
• Investment 
• Exports  
 
Negative impact on economic growth: 
• Inflation 
• Government consumption 
 
Kang, JM 2006, ‘An estimation of 
growth model for South Korea using 
human capital’, Journal of Asian 
Economics, vol. 17, pp.852-66. 
 
1962-1990; and 
1954-1990. 
 
The former period 
represents rapid 
growth, while the 
latter includes all 
available data. 
 
• Real GDP annual growth (%) 
• Adopted endogenous growth theory:  constant (or 
increasing) returns to scale in total capital (physical and 
human). 
• Study was performed using the neoclassical growth 
model with human capital. 
• Tested for unit roots by using Dickey-Fuller tests. 
• Applied cointegration approach, with non-definitive 
results. 
 
 
 
 
 
 
 
Positive impact on economic growth: 
• Human capital 
 
No impact on economic growth: 
• Increasing returns to scale 
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Study Study period Estimation model Findings 
Harvie, C & Pahlavani, M 2007, 
‘Sources of Economic Growth in South 
Korea: An Application of the ARDL 
Analysis in the Presence of Structural 
Breaks – 1980-2005’, The Journal of the 
Korean Economy, vol. 8, no. 2, pp. 205-
35. 
 
1980-2005 • Economic growth variable: GDP level 
• Analysis follows human capital model of endogenous 
growth theory 
• Employed use of unit root and cointegration tests in the 
presence of potential structural breaks 
• Also applied the autoregressive distributed lag (ARDL) 
approach  
Positive impact on economic growth: 
• Human capital 
• Physical capital 
• Trade openness (exports) 
• Technological innovation 
 
Negative impact on economic growth: 
• imports 
 
 
Kwack, S Y & Lee, YS 2006, 
‘Analyzing the Korea’s growth 
experience: The application of R&D and 
human capital based growth models with 
demography’, Journal of Asian 
Economics, vol. 17, pp. 818-31. 
 
1971-2002 
 
• Economic growth variable: GDP level 
• Used neo-classical growth models that incorporate 
human capital and research and development 
 
 
 
Positive impact on economic growth: 
• Human capital 
• Research and development 
investment 
• Financial liberalisation 
 
No impact on economic growth: 
• Quantity or hours worked by 
workers 
 
Negative impact on economic growth: 
• Government output in administration 
and defense 
Yuhn, K & Kwon, JK 2000, ‘Economic 
Growth and Productivity: A Case Study 
of South Korea’, Applied Economics, 
vol. 32, pp. 13-23. 
 
1962-81 
 
• GDP level 
• Gross-output framework, incorporating four inputs: 
capital, labour, energy and materials. 
• Four restrictive models were used in addition to the 
specification of production technology: homotheticity, 
homogeneity, Cobb-Douglas technology, and Hicks-
neutral technical change. 
Positive impact on economic growth: 
• Human capital 
• Physical capital 
 
 
 
Lee, M, Liu, B & Wang, P 1994, ‘ 
Education, Human Capital Enhancement 
and Economic Development: 
Comparison Between Korea and 
Taiwan’, Economics of Education 
Review, vol. 13, no. 4, pp. 275-288. 
 
1960-88 • Real GDP per capita 
• Used endogenous growth model and expanded it to 
enhance aggregate supply variables 
Positive impact on economic growth: 
• Human capital 
• Physical capital 
• Export expansion 
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Study Study period Estimation model Findings 
Feasel, E, Kim, Y & Smith, SC 2001, 
‘Investment, Exports, and Output in 
South Korea: A VAR Approach to 
Growth Empirics’, Review of 
Development Economics, vol. 5, issue 3, 
pp. 421-32. 
1956-1996 • Real GNP per capita growth 
• Utilised a vector autoregression (VAR) analysis and 
conducted forecast-error variance decompositions to 
determine the short-run relationships between variables 
Positive impact on short-term economic 
growth: 
• Ratio of real gross investment to real 
GNP 
• Share of real exports to real GNP 
 
No impact on economic growth: 
• Ratio of real investment in 
equipment and machinery  to real 
GNP 
Kim, B W 2008, ‘Future of Economic 
Growth for South Korea’, Asian 
Economic Journal, vol. 22, no. 4, pp. 
397-410. 
1950-1993 • Semi-endogenous economic growth model 
• Explored the possibility of total factor productivity 
convergence between the South Korean economy and 
the United States economy 
Positive impact on economic growth: 
• Increase in research and 
development intensity 
• Increase in educational attainment 
• Physical capital intensity  
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Table 16: GPI studies 
Study Country Study period Estimation model/Variables used Findings 
Hamilton, C & Denniss, R 2000, ‘Tracking Well 
Being in Australia: The Genuine Progress Indicator 
2000’, Australia Institute, Discussion paper 35. 
Australia 1950-2000 
(financial years, 
i.e. 2000 = 
1999-2000) 
• Personal consumption 
• Income distribution 
• Weighted personal consumption 
• Public consumption expenditure (non-
defensive)  
• Value of household and community 
work 
• Costs of unemployment 
• Costs of underemployment  
• Costs of overwork 
• Private defensive expenditure on health 
and education 
• Services of public capital 
• Costs of commuting 
• Costs of noise pollution 
• Costs of transport accidents  
• Costs of industrial accidents 
• Costs of irrigation water use  
• Costs of urban water pollution 
• Costs of air pollution  
• Costs of land degradation 
• Costs of loss of native forests 
• Costs of depletion of non-renewable 
energy resources  
• Costs of climate change 
• Costs of ozone depletion 
• Costs of crime 
• Costs of problem gambling 
• Value of advertising 
• Net capital growth 
• Net foreign lending 
 
 
• While GDP per capita 
almost tripled in size over 
the study period from 
$9,126 to $26,755 (1999-
2000 prices), GPI per 
capita did not even double 
in size from $7,218 to 
$12,527. 
• The average annual 
growth rate for GPI per 
capita was only 1.2 per 
cent, compared with GDP 
per capita growth of 2.2. 
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Study Country Study period Estimation model/Variables used Findings 
Lawn, P & Clarke, M (eds.) 2008, Sustainable 
Welfare in the Asia-Pacific, Edward Elgar 
Publishing, Inc., Massachusetts. 
• Australia 
• New 
Zealand 
• Japan 
• India 
• China 
• Thailand 
• Vietnam 
1967-2006 Australia: 
• Welfare contribution of consumption 
expenditure 
• Defensive and rehabilitative expenditure 
• Expenditure on consumer durables 
• Service from consumer durables 
• Adjusted consumption 
• Distribution index 
• Adjusted consumption (weighted) 
• Infrastructural services 
• Value of non-paid household labour 
• Value of volunteer labour 
• Cost of unemployment and 
underemployment 
• Cost of crime 
• Cost of family breakdown 
• Cost of overwork 
• Direct disamenity cost of air pollution 
• Change in net foreign debt position 
• Cost of non-renewable resource 
depletion 
• Cost of lost agricultural land 
• Cost of excessive irrigation 
• Cost of timber depletion 
• Cost of fisheries depletion 
• Cost of air pollution 
• Cost of urban waste-water pollution 
• Cost of solid waste pollution 
• Cost of lost wetlands, mangroves and 
saltmarshes 
• Cost of long-term environmental 
damage 
• Lost natural capital services 
• Ecosystem Health Index 
• Lost natural capital services (weighted) 
 
• Each of the case studies 
concluded that a nation’s 
GDP per capita invariably 
overstates the sustainable 
welfare it actually enjoys 
• Even though the rate of 
genuine progress 
experienced in the Asia-
Pacific region has been 
significant over the last 
several decades, it is not 
as high as GDP suggests 
• GPI per capita values for 
the wealthy countries 
(Australia, New Zealand, 
and Japan) were 
significantly greater than 
the GPI per capita values 
for the poorer countries 
(India, China, Thailand, 
and Vietnam) 
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Study Country Study period Estimation model/Variables used Findings 
New Zealand: 
• Personal consumption expenditure 
• Distribution index 
• Personal consumption adjusted by 
distribution index 
• Public consumption expenditure (non-
defensive) 
• Household and community work 
• Services from public capital 
• Net capital growth 
• Change in net foreign debt 
• Cost of unemployment 
• Cost of underemployment 
• Cost of overwork 
• Private defensive expenditure on health 
and education 
• Cost of commuting 
• Cost of crime 
• Loss of water quality 
• Cost of climate change 
• Loss of air quality 
• Loss of wetlands 
• Loss of non-renewables 
• Solid waste contamination 
• Cost of ozone depletion 
• Loss and damage to native forest 
• Cost of soil degradation 
• Cost of noise pollution 
 
Japan: 
• Weighted consumption expenditure 
• Distribution index 
• Expenditure on consumer durables 
• Service from consumer durables 
• Welfare from publicly-provided service 
capital 
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Study Country Study period Estimation model/Variables used Findings 
• Unpaid household labour 
• Volunteer labour 
• Net foreign lending 
• Cost of unemployment and 
underemployment 
• Cost of overwork 
• Cost of crime 
• Cost of family breakdown 
• Non-renewable resource depletion 
• Lost farmland 
• Timber depletion 
• Lost wetlands 
• Cost of air pollution 
• Cost of water pollution 
• Cost of long-term environmental 
damage 
 
India: 
• Welfare contribution to of consumption 
expenditure 
• Defensive and rehabilitative 
expenditures 
• Expenditure on consumer durables 
• Service from consumer durables 
• Adjusted consumption 
• Distribution index 
• Adjusted consumption (weighted) 
• Welfare from publicly-provided 
infrastructure 
• Value of non-paid labour 
• Cost of unemployment 
• Cost of crime 
• Change in foreign debt position 
• Cost of no-renewable resource depletion 
• Cost of lost agricultural land 
• Cost of timber depletion 
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Study Country Study period Estimation model/Variables used Findings 
• Cost of air pollution 
• Cost of urban waste-water pollution 
• Cost of long-term environmental 
damage 
• Lost natural capital services 
 
China: 
• Consumption expenditure 
• Expenditure on consumer durables 
• Service from consumer durables 
• Distribution index 
• Welfare from publicly-provided 
infrastructure 
• Value of non-paid household labour 
• Value of volunteer labour 
• Cost of unemployment 
• Cost of crime 
• Cost of family breakdown 
• Change in foreign debt position 
• Cost of non-renewable resources 
depletion 
• Cost of lost agricultural land 
• Cost of excessive irrigation water use 
• Cost of timber depletion 
• Cost of urban waste-water pollution 
• Cost of air pollution 
• Cost of long-term environmental 
damage 
 
Thailand: 
• Consumption expenditure 
• Expenditure on consumer durables 
• Service from consumer durables 
• Distribution Index 
• Adjusted consumption (weighted) 
• Welfare from publicly-provided 
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Study Country Study period Estimation model/Variables used Findings 
infrastructure 
• Welfare from public expenditure on 
health 
• Welfare from public expenditure on 
education 
• Cost of commuting 
• Cost of urbanisation 
• Cost of noise pollution 
• Welfare from public expenditure on 
roads and highways 
• Cost of corruption 
• Change in net foreign debt 
• Value of non-paid household labour 
• Cost of commercial sex work 
• Cost of timber depletion 
• Cost of land degradation 
• Cost of air pollution 
• Cost of urban waste-water pollution 
• Cost of long-term environmental 
damage 
 
Vietnam: 
• Consumption expenditure 
• Defensive and rehabilitative 
expenditures 
• Expenditure on consumer durables 
• Service from consumer durables 
• Distribution Index 
• Adjusted consumption (weighted) 
• Welfare from publicly-provided 
infrastructure 
• Value of non-paid household labour 
• Value of volunteer labour 
• Cost of unemployment and 
underemployment 
• Cost of corruption 
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Study Country Study period Estimation model/Variables used Findings 
• Change in net foreign debt position 
• Cost of non-renewable resource 
depletion 
• Cost of lost agricultural land 
• Cost of timber depletion 
• Cost of air pollution 
• Cost of urban waste-water pollution 
• Cost of long-term environmental 
damage 
• Lost natural capital services 
Cobb, C, Halstead T & Rowe, J 1995, ‘If GDP is 
Up, Why is America Down?’, The Atlantic 
Monthly, vol. 276, no. 4, pp. 59-73. 
 
United States of 
America 
1950s – 1990s • Value of household work  
• Value of volunteer work 
• Cost of crime 
• Other defensive expenditures (e.g. auto 
accident repairs, expenditure on water 
filters and air purification equipment) 
• Distribution of income 
• Cost of damage to human health, 
agriculture, and buildings from air and 
water pollution 
• Recreational losses as beaches fouled by 
sewage or medical debris.  
• Loss of leisure 
• From the 1950s until the 
1990s, GDP more than 
doubled. However, despite 
an upward trend in the 
GPI for the first two 
decades of the study, the 
GPI was found to have 
decreased by a steep 45 
per cent from about 1970 
to the 1990s.  
• This study suggests that 
over the last few decades 
of the study, the costs of 
increased economic 
activity had begun to 
surpass the benefits, 
resulting in uneconomic 
growth.  
Anielski M 2001, The Alberta GPI Blueprint: The 
Genuine Progress Indicator (GPI) Sustainable 
Well-Being Accounting System, The Pembina 
Institute, viewed 21 April 2008,  
<http://pubs.pembina.org/reports/gpi_blueprint.pdf> 
 
Alberta 
(Canadian 
province) 
1961-1999 • The overall condition of well-being was 
calculated by using 51 GPI indicators 
across the economic (incorporating 
factors such as taxes and real disposable 
income), societal (including factors such 
as income distribution and leisure time), 
and environmental (incorporating factors 
such as timber sustainability and energy 
use) well-being categories. 
• Alberta experienced an 
average rate of annual 
GDP growth of 4.4 per 
cent over the study period. 
• The economic GPI that 
was constructed indicated 
that it grew by an average 
of 0.4 per cent per annum 
over the study period.  
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Study Country Study period Estimation model/Variables used Findings 
• The societal GPI declined 
by an average of 0.7 per 
cent per annum. 
• The GPI environmental 
index fell by an average of 
1.0 per cent each year and 
• The overall condition of 
well-being was reduced by 
an average 0.5 per cent 
per annum.  
 
 
